THE PHILIPPINE 
JOURNAL OF SCIENCE 


Von. 60 AUGUST, 1936 No. 4 


RINDERPEST STUDIES 


By MANCEL М. дових 
Of the Burean of Animal Industry, Manila 


TUER TEXT FIGURES 
1. ANTIRINDERPEST IMMUNE AND HYPERINMUNE SERA 


Ruedigor (1010) and Hall (1933, cited by Bennett, 1984) 
both failed to notice any difference ín the "titre" or protective 
value of “non-reactor” and "reactor" immune sera. But Ward 
and Wood (1912) demonstrated that the latter is more highly 
protective, as animals injected with it developed an average 
of 9.7 days of diagnostic symptoms plus febrile period as against 
12.1 days among thase given the nonreaetor serum. On the 
other band, Carmichael (1928) claims that nonreactor sera are 
useless. 

Opinions are likewise at variance as to what factors deter- 
mine the titer of a reactor immune serum. Edwards (1925) 
and Carmichael (1928) agree that such titer varies in direct 
relationship to the severity of the original reaction. On the 
contrary, Bennett (1934) claims that immune serum from cattle 
that have undergone a partially controited attack of rinder- 
pest “is of extremely vuriable potency; the potency, moreover, 
appears not to bear a constant relation either to severity of 
the symptoms or to the intensity of any particular symptom." 
In fact Kearney (1925, cited by Bennett, 1934) observed by 
Parallel tests that serum from a beast that had given the 
lesser preliminary reaction gave better results. Topacio (1922) 
on the other hand showed that febrile reaction of 39.5° to 40° 
C. and above for three or four consecutive days can produce a 
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reactor serum that he found to be as potent as the hyperim- 
mune sera manufactured in the Philippines, the Pasteur Institute 
of Nathrang, and the laboratories of Harbin. 

With regard to the effect of byperimmunization, Edwards 
(1925) believes that “subsequent to the initial treatment of the 
serum producers there occurs what appears lo be a maximum 
diffusion of the virus throughout the body which resulls ín the 
development of such a state of immunity on the part of the ti: 
sues that the injection aflerwards of the amounts of virus 
that ure contained in massive quantities of virulent ox blood 
set up no more than a local disturbance quite incapable of 
evoking a tissue response sufficient to drive up the antibody con- 
lent of the blood beyond the maximum titre attained following 
the preliminary treatment" Daubney (1928) appears to hold 
the some view. The work of Bennett (1934), however, de- 
monstrates that “beasts providing immune serum of low potency 
will provide hyperimmune serum of high value after immuniza- 
tion." Rabagliali (1925) likewise proved that serem produced 
after Todd's method of hyperimmunizalion was more potent 
than the ordinury reactor sorum. 

Some of the controversial aspects of the subject of “immune 
and hyperimmune serums” are thus indicated. So with a view 
of shedding more light on these asnects, the following experi- 
ments were undertaken. 


MATERIALS AND METHODS 


NONDEACTDE IMMUNE SERA 

(1) NT-3308,—This was obtained from Fuga bull $409 (fig, 1), which 
as vaccinated with 10 ce af plycerine-formotized rintorpest vaccine 
September 24, 1914; inocututed with 1 co of fresh vivulent blood October 
10; developed mo reaction thereafter; and finatly was bled for scrum 
November $, 26 days after vivos inoculation. 
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Yom 1. Temperature chart of ooreaetay serum preduese 2409. 
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(2) NR-3510.—This wus obtained from Еола bul 1510, which was 
vaccinated with 0.5 у of dried rindeepest vaccine October #4, 1924; inueu- 
fated with 1 cc of fresh virulent blond November 7; developed no reaction 
thereafter: amd finally was bled for serum November 29, 22 days after 
the virus inoculation. 

(2) Nit-St40.—This wa 
vaccinated with Б g of dried rinderpest vaccine October 
with 0.5 ec of fresh 
thereafter; and баз) 
inoculation. 

(4) NH-36S4.— This woe obtained (rom Fuga bull 2854, which was 
vaecinated, reacted, and was bled in the same 


led {гат Fuga bull 3680, which vas 
j, 1055; inoculated 
intent blood November 26; developed no 
was bled for serum December 9, 14 days afler 


MILD REACHES IMENE SERA 


(1) Tie-gox50-This wax ohtainel from Fuga Vall 
was simultancously injected with 70 ec of antizinderpust 
and 2 ес nf fresh viralent Ulood Dacesubur В, 1934: develuped a tow thermat 
reaction (below 40° €) (er 2 дать; Med (or serum Pew 
vember 27, 22 days after virus inoculation. 
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(2) THLE ue obtained from Tayabas bull 
which was inocula with 2 ee of fresh 

developed а high thermal venction E 
was bled for serum August 20, 21 duse nfter 


lond 
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Tus. Temperance chart af wilt resti serum wreder Mat 
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inoculated with 1 ec of fresh viewlent оой October 3; develop! a high 
thermal reaction for 3 days; and finally was bled for serum November 5, 
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MARKED REACTOR AMUN 


(U TR-s600,—This wus obtained from Fuga bull 3805 (fig. 5), whieh 
was vaccinated with 0.3 д of dried rinderpest vaccine April 21, 1995; их 
oculated with 2 ce of fresh virulent blood May 7: developed a high thermal 
tion for 4 days; and finally was bled for serum May 26, 19 days after 
vieus inoeulation, 
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(2) TR-2623.—Thia was obtained {сот Fuga bull 3523, which was in- 
ccalated with 10 ce of fresh virulent blood August 7, 1934; developed э 
high thermal reaction for 5 daya; and finally was hlod for serum Auzust 28, 
21 days after vires inoculation, 

(3) PR-3660—This wax obtained from Romblon buli 3650 (fix. 6), 
which waa simullancously injected with 19 ec of abtirinderpest immune 
serum and 2 ec of fresh virulent blood July 20, 1935; developed a high 
thermal reaction for 6 daya; and finally was bled for serum September 3, 
35 days alter virus inoculation. 


DE Robles: Rinderpest Studies 365 


st 
[E 


Ti. & Temperature аң of masher reactor rerum nenlucee S060: 


(4) TR-2j03.—This was obtained from Рода bull 2402, which wax 
vaccinated with 10 ec of glycerine-formolized rinderpest vaccine September 
35, 1934; inoculate with 1 cc of fresh virolont blood October 10; developed 
a high thermal reaction for G days; und finally was bled for serum No- 
vember 1, 22 days after vivus inoculation, 

(5) RR-3¢20—This was obtained frum Fuga bull 3420, which was 
vaccinated with 10 ce of glyeerine-formalized vinderpest vaccine September 
27, 194; inacutated with 1 cc of fresh virulent blood October 10; davaloped 
n severe rinderpost reaction (high thermal reaction for Б days plua diarrhea 
for 2 days); and finally was bied for serum November 5, 26 days after 
‘virus inoculation. 


MYPERINMUNE SERA 


(1) HI-3531 (from а marked reactor seith a lapect titer) — This was 
cblained from Fuga bull 2541, which was simultaneously injected with 
12 ce af antirinderpest immune scrum and ? ec of fresh virulent blood 
February 20, 1985; developed a high thermal reaction for € days; was 
injected intramuscularly with 2,800 ex (7 ce per Xilo body weight) of fresh 
virulent одй June 3 (103 duya after the preliminary virus inoculation) 
and a similar amount June 13 (i. 7); and finally was Med for hyper- 
immune serum June 24, 11 days aftor the Inst massive virus injection. 
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4B) E8586 (from а mild reactor) —This was obtained Com Fuga 
"bull 3585 (producer of mild zcuetor serum, TR-38485), which was snjuceod 
intramuscularly with 2,000 ce (17 ec per kilo body weight) of fest virulent 
blood. December 29, 194 (24 daya after the preliminary viros innenlution), 
and a similar amount Sunvary 9 (ig. S); and finally was bled for hyper- 
immune serum. January 24, 14 days alter the lot musve viras injection 
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(3) HI-$203 rom a marked reactar) Tis was uhain from Fuga 
bull 2402 (producer of marked veactor serum, TIL-2407, whieh was iei- 
jected intramuscularly with 4000 ce (10 ce per kilo body weight) of 
virulent blood November 7, 1014 (8 days after the preliminary virus 
inoculation, amil a similar amount November 14 (Sp, 495 md Snoly was 
bled for hyperimmune serum December 10, 26 days after the last massiee 
viros injection, 
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bull 2565 (producer of marked re 
jected intramuscularly with 1,500 ee (7 ce per kilo body wei 
virulent blood June 3, 1925 (27 days after the preliminary virus inocula- 
tion), and а similar amount June 13 (fig. 10); und Gnally was bled for 
hyperimmune serum Juri 24, 11 days after the last massive viru: 
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PREPARATION OP таш виной, 

Blood drawn from cach serum producer was collected in 2-liter 
sterile Pyrex bleeding tubes which contained 10 cc of 95 per 
cent ethyl alcohol. Tt was then allowed to stand at room tem- 
perature for 24 hours, after which the serum was poured into 
appropriate containers and subsequently stored at 0° to 3° C. 
until used, 

METHOD OF TESTING тии масы. 


Native cattle 2 lo 4 years old and weighing from 175 to 286 
kilos were used; and these animals, coming from Fuga, Rom- 
blon, and Zamboanga where rinderpest has not been known to 
exist for many years, are noted for their high susceptibility to 
rinderpest. The required dose of serum, which was based om 
the body weight, and 2 ce of fresh virulent blood were simul- 
taneously inoculated into these animals. (Controls were like- 
wise inoculated with the blood used in euch tests all of them 
developed clinical or severe rinderpest reactions.) 

"Those animats that failed to show any response to the virus 
within а period of two weeks were declared to have had по 
reaction; those which had developed only a temperature re- 
sponse were either considered to have had a low (below 40° C.) 
or a high (40° C. or over) thermal reaction; those whieh had 
exhibited visible clinical symptoms of rinderpest, such as сті 
mation, nasal discharges, and month ulceration, were said to 
have had a clinical rinderpest reaction; and those which had 
developed the above-mentioned clinical symploms plus diarrhea, 
were considered to have had a severe rinderpest reaction. The 
last two types of reaction were interpreted as negative results, 
for in both instances inadequacy of protective power was evident. 


E 
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TESTS AND RESULTS 


E 


NONMPACTOR тым 

As shown in Table 1, of the two test animals injected with 
10 ce per 100 kilos body weight of nonreactor serum, none 
was adequately protected; but at 40 cc the serum showed a high 
degree of protective power, And in two other tests (experi- 
ments 5 and 6) an equivalent dosage of 100 ce of nonrcactor 
serum was sufficient to prevent any reaction in the test animals. 


Tams: Тема o» nonrcuetor immune sere and results, 


зит | Severe зде тре мг reaction. 
23689 | No action. A 
ae | Do. 


REACTOR IMMUNE SERA 


‘The results shown in Table 2 indicate that mild reactor sera, 
when given at 10 сс per 100 kilos body weight, were able to 
protect 1 of 5 test animals; while the marked reactor sera were 
able to protect in 6 of 7 tests, Likewise, at the equivalent dosage 
of 40 ce, the former protected 1 of 3 test animals. It would 
thus appear that the minimum protective dose of the mild reactor 
serum Hes above 40 cc and that of the marked reactor serum js 
at 10 ce per 100 kilos body weight. 

In actual practice, however, the use of such minimum dosage 
is attended with some risk, as very susceptible animals (see 
experiment 19) may not be adequately protected by it. 

WTHUMMUNT SERA 

As seen in Table 3, all of the hyperimmune sera were pro- 
tective at 10 ce per 100 kilos body weight; but al 5 ce 4 of 8 
test animata developed clinical or severe rinderpest reactions. 
Hence, for practical purposes the amount of 10 cc per 100 kilos 
body weight may be considered as the minimum protective dose 
of the hyperimmune sera. 

The beneficial effect of hyporimmunization on marked reactor 
sera, TR-3403 and ТВ-3566, was thus practically nil How- 
ever, in the case of the marked reactor scrum, TR-9341, the 
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titer of which was allowed to lapse, and of the mild reactor 
serum, TR-3985, the increase in titer is clearly apparent. 


TABLE 2—Tests on reactor immune sera avd results 
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COMMENT 


The data presented herein are far from being conclusive in 
some respects, but the indications are clear, So, if we regard 
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the few discrepant results as being largely due {о marked dif- 
ferences in the susceptibility of the test animals used, the data 
will serve as a basis for a rational interpretation of some of 
the existing controversial opinions on the subject. 
In the present study the tests were performed on individuat 
amples of immune and hyperimmune sera. Resides, the thermal 
response was adopted as the guide in determining the severity 
of the original reaction of the serum producers, Consequently 
it was possible to correlate with certainty such reaction to 
the titer or protective value of the serum produced, which other- 
wise would not be possible to do if “pooled samples" were used. 
The use of “pooled samples," as heretofore practiced by many 
investigators, should thus be looked upon as one of the most 
fruitful sources of the so-called "surprising experimental re- 
sults.” In the first place the average titer of a pooled sample 
is dificult to foretell. Tt may be high or low depending on 
the predominance of sera of correspondingly high ot low titer. 
Thus, if the reactor sera listed in "Table 2 were pooled their 
average titer might be equal to that of the nonreactor serum, 
an claimed by Rucdiger (1910) and Hall (1933), or it might be 
slightly higher (Ward and Wood, 1912). Similar contrasting 
results might likewise be obtainable from a pooled sample of 
the hyperimmune sera shown in Table 3. Furthermore, the 
correlation of the average titer to the original reaction of the 
Serum producers is obviously difficult ог confusing. This is es- 
pecially true when so many variable factors, such as temper- 
ature and visible clinical symptoms (catarrh, stomatitis, and 
diarrhea) arc considered in the interpretation of such reaction. 
Another source of confusion is in the use of excessive amounts 
of serum. As seen in Table 1, a dose of 100 cc of nonrenctor 
serum per 100 kilos body weight prevented the development of 
any reaction, Such result cannot certainly be improved by any 
reactor or hyperimmune serum. Henee, it would appear that 
the determination of the minimal protective dose of any anti- 
Vinderpest serum should precede the assessment of its relative 
efficacy; otherwise the latter loses its significance and valuc. 
So, Stewart (1995), after having observed that field sera man- 
ufactured by the process of selecting жегип makers on the 
basis of visible or severe reactions were of varying potency, 
decided to adopt the thermal response alone as the basis of 
seteetion. He used only serum from bovines that had a rise 


СА Robles: Rinderpest Studies au 


in temperature of 2° P. above normal for ut least two days, As 
а result he reduced the losses from 6 por cont (when visible 
clinical symptoms weve considered in the selection) to only 1.97 
per cent, among 12,580 and 10,017 animals, respectively. 

Stewart has (hus indicated that the thermal reaction of the 
serum producer bas a direct influence on the titer of its serum. 
This is corroborated by the results displayed in Table 2, al- 
though they also show that a satisfactory reuetion in one place 
may not be (he sume for another. Under Philippine conditions 
a thermal reaction of 40° С, or over for at least four days seems 
to be mast suitable for the production of the highest titer in the 
reactar sera. 

That a marked thermal reaction is accompanied hy the pro- 
duction of an immune serum of highest titer is thus demonstra- 
ted. But as to whether a “maximum ti s attained after 
such preliminary reaction to the virus inoculation is still a 
controversial point, Edwards (1925) claims that such titer ia 
renched, no matter whether the reaction is "blocked-out," 
“nearly bloeked-out," or “mild, but decidod;" but Rabagiiati 
(1928) and Bennett (1924) demonstrated that the titer of a 
pooled reactor serum is invariably ineveased after hyperimmun- 
ization. ‘The data presented in Table 3, however, do not seem to 
give unequivocal support to either of the above observations. 
On the other hund the results show that hyperimmunization 
caused only а noticeable increase in the titer of a marked reactor 
serum {ТВ-3541) whose titer was allowed to lapse, and of a mild 
serum (TR-3585), but such efect was practically nil on marked 
reactor sera, TR-3403 and TR-35668, The results obviously 
tend to prove that a maximum titer has already been attained 
prior to byperimmunizution in the last two marked reactor 
sera, which was not the case in the first two sera (see text fig. 
1D. 

The following observations, therefore, may be derived from 
Table 3: (а) Hyperimmunization, like any other biological proce. 
dure, has its limitations, which should not be ignored in order 
that its usefulness may not be unduly exaggerated; (6) the use 
of 7 cc of virulent blood per kilo bady weight was followed 
by the production of a relatively higher titer (see III-3541 and 
Н1-3566) than the use of an equivalent dose of 17 to 19 cc 
(see Н1-3585 and 111-5403); this apparently means that the 
optimum (2) amount of virus was already present in tbe smaller 
dosage and that any excess had no beneficial effect, and if it had 
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any at all, it was harmful; (c) there seems to be a direcl rela- 
tionship between the thermal reaction noted in the temperature 
charts of hyperimmune serum producers HI-3541 and НТ-3585 
(figs. T and 8), and antibody production; that such behavior 
mot merely accidentat is indicated by the absence of simi 
reactions in the temperature charts of hyperimmune serum pro- 


Protective Dosage per 100 kilos 
value. body weight ee. 
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Por cont. 
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E 3585 3405 
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ЕЗ nter after hyperimmunization. 


Fis 1. Ареа the effec of Эуе e 

Tamune seen tee Talis 
ducers HI-3403 and HI-3566 (figs. 9 and 10). Observations b 
and ¢, however, require further experimental inquiry before de- 
finite conclusions can be drawn concerning (hem. 


SUMMARY 


Exporimental evidence has been obtained to show that anti- 
rindernest nonreactor immune sera are definitely protective to 
Philippine cattle, if used in adequate amounts, 
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Mild reactor seva, or thoxe derived from catüe which had 
developed а thermal reaction of 40° С. or lower for three days 
or less, when given in the dosage of 10 cc por 100 kilos body 
weight protected only ene of five test animals; but marked 
reactor sera, or those derived from cattle which had developed 
thermal reaction of 40° C. or higher for four days or more, 
when given in the same dosage protected six of seven animals, 

Evidence has been obtained to show that the titer of a reactor 
serum varies in direct proportion to the degree and duration 
of the thermal reaction of the serum producer. 

Hyperimmunization was observed to cause an appreciable in- 
crease in the titer of a marked reactor serum whose (iler was 
allowed to lapse or of a mild reactor serum; but such effect 
was not apparent in marked reactor sora of undiminished titer. 

Hyperiramune sera used in the dosage of 10 cc per 100 kilos 
body weight protected all of the four test animals, but in the 
equivalent dose of 5 cc they failed to protect in four of eight 
tests, 
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SERUM OF VACCINATED ANIMALS AND ТИВ EFFECT OF 
YIRUS ON ITS POTENCY 

Kakizaki (1925) and Daubney (1928) demonstrated by or- 
dinary simultaneous inoculation tests in susceptible animals that 
sera of vaccinated animals possess some protective value against 
rinderpest virus. These results were, however, obtained from 
apparently infective vaccines. Whether similar results can be 
obtained from the use of a completely inactivated rinderpest 
vaccine may thus be determined by the following experiments, 
Likewise, the effect of virus inoculation into animals vaccinated 
with such vaecine may be studied. 


EXPERIMENTAL DATA 
VACCINI SERA 


Experiment 1—Vaceine serum 2200 was obtained from bult 9260, 
which was vaccinated with 5 ce of chloroformtreated rinderpest vaccin: 
S144, March 2, 1918, and bled for serum Marek 17, 9 days after vatri- 
mation. (Control Dalupiri cerobae 90, which was vaccinated with 10 ee 
of S-144 and injected with 2 ee of fresh virulent blood 2 weeks later, 
developed по reaction to the virus.) 

Buli 2726 was injected simimltancously with 300 с of vaceine serum 
2260 (100 cc per 100 kilos body weight) ПАЙ 2 ec of fresh virulent blood. 
This animal developed a severe rindorpest reaction und was finally killed 
for vaccin. 
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Vaccine serum 232 was obtained from bull 


is V, and bled for serum 


was vaccinated with 20 ce of S-144 March 1, 19 
Mareh 10, 9 days after vaccination, 

Bull 2722 wns injected simultaneously with 300 се of the above serum 
(100 се per 100 kilos body weight) and 2 «е of fresh virulent blood. This 
animal developed a severe rinderpest reaction amd was finally killed for 
vaccino. 

Experiment 4—Vaccino serum 45 was obtained from Dalupiri caraban 
45, which was vaccinated with 200 cc of chloroform-treated vaccino, S-106, 
October 18, 193% and bled for serum October 2A, 10 days after vaccis 
nation, (Control Dalupiri carabao 1284, which was likewise vaccinated 
with 10 ee of S-166 and inoculated with 2 со ef fresh virulent blood 2 
Wacka later, developer a temperature reaction but recovered.) 

Bult 2813 was injected simultaneously with 3,500 ce of vaccine serum 
45 (010 cc per 100 kilas bady weight) and 2 cc of fresh vivulent blood. 
This unimat developed a severe rinderpest reactiun and was finally killed 
for vaceine. 

Experiment 4—Vaccine sorum 70 was ubtained from Dalupiri carabao 

TO, whieh was vaccinated with 200 се of chloroform-treated vaccine S-168 
vember 20, 1953, and bled for vaccine serum December 9, 10 days 
after vaccination. (Contro! Dalupiri carnbao 60, which was likewise wac- 
cinated with 10 ce of 3180 and inoculated with 2 ce of fresh virulent 
blood 2 weeks later, developed a temperature reaction but recovered.) 
Bull 2014 was injected simultaneously with 2,000 ec of vaccine serum 
(760 ce per 100 kitos body weight) and 2 ec of fresh virulent blood. 
‘This unimal developed a sovere rinderpest reaction and was finally killed 
for vaccine. 


vaco 


SERA (PLUS virus} 


Experiment 8—Vaccine serum 8409 (plus virus) was obtaincà from 
bull 2409, which was vaccinated with 10 cc of glyeerino-formolized rinder- 
pest vaccine September $4, 1934; inoculated with 1 cc of fresh virulent 
blood October 10; developed no reaction to the virus; and finally was bled 
for serum November 5, 26 days after virus inoculati 

Bull 3523 was injected simultaneously with 103 ce of the above serum 
{40 со per 100 kilos body weight) and 1 co of fresh virulent Mood 3495 
‘This animal developed only a high thermal reaction for 2 days, (Control 
bull $459, which was inoculated with 1 ce of virulent blood 11495, developed 
а severe rinderpest reaction, and finally was killed for vaccine.) 

Experiment 6—Vaceine serum 3530 (plus virus} was obtained from 
bol 3620, which was vaccinated with 0.5 ¢ of dried rinderpest vecino 
October 24, 1924; inoculated with 1 ec of fresh virulent blond Rovember 7; 
developed no reaction io the virus; and finally was bled for vorum No. 
vember 29, 22 days after virus inoculation, 

Bull 3508 was injected simultancously with 94 ee of the above serum 
{40 ce per 100 kilos body woight) und 2 ce of fresh virulent blood 3614, 
‘This anima] developed a high thermal reaction for 6 days and recover 
(Control bul] 3586, which was inoculated with 2 ce of virulent blood 2514, 
developed в eevee rinderpost reaction and finally was killed for vacine.) 
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TALE 4. 


Summary of experimenta. 


m! || панинен | 


vex aa No, | Amon. | n 


i 
. 2126 | sever ridersen earns 
zn| De 
i тз m. 
1 4 | de 


заз [irse 
зэ | Heh terms reas 


CODIENT 


The results of experiments 1 to 4 show that completely in- 
activated but potent rinderpest tissue vaccines were unable to 
produce sera of demonstrable protective value against rinder- 
post virus. It is thus evident (bat the type or degree (2) of 
immunity developed by such vaccines is quite different from 
that engendered by an infective one, or another that may eon- 
tain living viros in subinfective doses, The presence of un- 
modified active rinderpest virus in the tissue vaccine, therefore, 
may be looked upon as superfitious and a source of danger for 
the infection that it may produce in some vaccinated animals; 
for without such active virus the vaccine still retains its full 
immunizing property. 

On the other hand, the results of experiments 5 and 6 dem- 
onstrate that the inoculation of living rinderpest virus into 
vaccinated animats, even if “no reaction” resulted from such 
inoculation, was invariably followed by the production of an 
“immune serum” of definite immunizing property. Similar 
results were observed jn other experiments not ineluded herein, 
Likewise the results obtained by Kakizaki (1925) and Daubney 
(1928) on vaccine sera apparently fall in the same category. 

Thus, the moot question of whether the rinderpest tissue va 
cine owes its immunizing property to a dead or to a subinfective 
dose of living virus has been partially answered by the pre- 
ceding experiments. Certainly its inability to produce an “im- 
mune serum” makes it evident that such vaccine does not contain 
an unmodified living rinderpest virus. 


8 SUMMARY 


Experimental evidence has been obtained to show that a com- 
pletely inactivated rinderpest tissue vaccine was unable to pro- 
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duce a serum of demonstrable protective vatuc. However, the 
inoculation of living rinderpest viris into vaccinate animal 
even if "no reaction" resulted from such inoculation, was in- 
variably followed by the production of an “immune serum" of 
definite immunizing property. 
її, THE SPLEEN AND LYMPH GLANDS OP RINDERPEST-RECOVERED 
ANIMALS FOR IMMUNIZATION 


The efficacy of vaccines prepared from the spleen and lymph 
glands of rinderpest-infected animals (killed at the height of 
the disease) by proper inactivation of the virus with chemicals 
or by desiccation has been demonstrated by many investigators 
{Kakizaki ct aL, 1928; Kelver et al., 1928; Jacotot, 1932; Robles 
and Generoso, 1993; and others). Yet, whether such vaccines 
owe their immunizing value to the inactivated or dead rinder- 
pest virus or (o olher substances contained in the organs used 
is still a matter of conjecture. 

Jacotot (192) demonstrated that avirulent blood, peritoneal 
fluid, and abomasal mucosa obtained from rinderpest-infected 
animals do not possess any immunizing value. Hence, he be- 
lieves that the vaccinating properly of certain organs is not 
duc to the virus but to a “fragile substance,” which can be stabi- 
lized by dehydration or treatment with chemicals. When this 
substance is inoculated it fixes itself to the cellular elements 
sensitive to the rinderpest virus; its róle is thus purely passive. 
Saceghem (1933) calis this substance a “toxin,” which he believes 
to be transformed into an anatoxin (toxoid) by the addition 
of formalin. Kelser et al. (1928), being unable to obtain any 
immunizing value from blood rich in rinderpest virus, likewise 
suggest that the immunizing principle contained in certain or- 
gans ia "either some biproduct of the reaction between tissue 
and virus or rinderpest virus that has been changed in some 
particular way by the activity of the solid tissues." Boynton 
(1935), on the other hand, believes that a tissue vaccine, ike 
the rinderpest vaccine, apparently owes its immunizing prop- 
erty not to the killed virus, bul to a “modified living virus" (mod- 
ified by chemicals) that has lost its disease-producing power 
but still retains its ability to stimulate antibody formation in 
the animal body, 

_ АН of the above presumptions are apparently based upon mere 
inforences from negative experimental results. The reason is 
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obvious; and as long as we keep on using composite tissue vac- 
vines and ате unable to cultivate in pure culture the virus of 
tinderpest, the true nature of the immunizing substance iu the 
vaccine wilt remain indeterminate, 

Nevertheless, an attempt will be made in the following ex- 
periments to demonstrate whether or not the spleen and lymph 
glands of rinderpest-recovered cattle possess any immunizing 
value (active or passive). 


MATERIALS AND METHODS 


EXTRACTS OF SPLEEN AND LYMPH GLANDS XM RINDERPEST- 
[RECOVERED ANIMALA 


No, 9259.—Pugs bull 3250 was vaccinated with 05 g of rinder- 
pest vaccine September 19, 1924; inoculated with 1 ce of virutent blood 
October 3; and finaly developed a high thermal reaction for 3 days (Oc 
tober î to 9). The spleen and lymph glands were removed November 11, 
38 daya after virus inoculation, 

No. 104 (hyperimmnnised)—Fuga bull 3402 was vaccinated with 10 
ce of glycerine-formolized rintlerpest vaccine September 27, 1934: inoculated 
with 1 ce of fresh virulent blood October 10; developed a bigh thermal 
Teactinn for 6 days; and was hyperinmwnized with 4,000 cc of fresh virulent 
blood Nuvember 7 and a similar amount November 14. The spleen and 
iymph glands were removed December 10, 26 daya after the last massive 
virus injection. 

No. 3628.—Puga bull 3623 (fig. 12) was jaoculated with 10 ee of viru- 
tent blood August 7, 1995, and subsequently developed a high thermal 
reaetion for G days (August 10 to 15), The spleen and lymph lands wero 
removed August 22, 15 days after virus inocukition {0 days after the 
temperature had dropped below 40° C.) 
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-Rombon bull 3525 (Hg. 14) was injected simultaneously 
with 70 ec of immune serunt aml 2 cc af virutent blood September 25, 1936. 
und subsequently developed a high thermal reuctien fer 4 days (September 
29 to Окула 2), The spleen and iymph glands were removed Qetaber 10, 
18 days after virus inueslalien (5 days after the temperature had dropped 
tn 40° Су). 
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No. S064.—Romblen bull 300% (fx. 15) was injected simultancously 
with 19 се of immune seram und Z ce of virulent blood September 25, 1935. 
And subsequently дехеіори и high tarmul veaetion for 4 days (September 
30 tu October 3} and diarrhea for З uya, The shlcen and fymph glands 
жеге romed Oetober 10, 18 days after virus inoculation (7 days After 
the temperature had dropped lo 40° C.} 
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PREPARATION OF ORGAN EXTRACTS 


The spleen and Iymph glands that were removed from each 
animal were trimmed of their fat and fascia, disinfected with 
5 per cent phenol for 10 minutes, rinsed with water, and cut 
into thin slices, ‘These were steeped overnight in sterile phys 
ological saline, which was subsequently disearded so as to ro 
move whatever traces of immune serum or fluids were present 
in the tissues. They were then ground in a meat chopper, 
triturated in a mortar, and strained through 18-mesh wire 
gauze. To the strained pulp distilled water was added so as to 
make a 20 per cent suspension. ‘The mixture was then shaken 
thoroughly with glass beads and stored at 0° to 3° C. for 24 hours, 
after which it was filtered by trituration through 50-mesh 
wire gauze. The filtrate obtained was a thick reddish brown 
liquid, and the residue that was discarded consisted largely of 
connective-tissue capsules and trabeculae. 


E тик ORGAN EXTRACTS 


Susceptible cattle were subcutaneously injected with 500 сс 
of the freshly prepared otgan extracts (containing approximate- 
15 30 grams of tissue pulp) and then inoculated with 2 ec of 
fresh virulent blood, either simultaneously or 7 to 54 days 
later. Animals that developed a clinical rinderpest reaction 
accompanied by diarrhea were declared to have had а severe 
rinderpest reaction, and those that had only a thermal reaction 
or no reaction were recorded. 
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EXPERIMENTS AND RESULTS 


Experiment £.—Organ сист $259 was injected in 500-ее amounts into 
Mindoro bulls 2522 amd 3518. The former was inoculated simultaneously 
with 2 er of virulent blood and tho datter 7 days байл 

Both ut the above animals developed severe rinderpest reactions. 

Kaperinient ¢—Organ extract 2493 was injucted in 500-се amounts into 
Fuga bulls 3579, 1570, зай 9577, These animals were inoculated with 
2 ee of virulent blood, simultuncousty, [0 days later, and 21 days later, 
respectively, 

The frst two animals developed severe rinderpest reactions, while the 
ias Gnneulated with virus 2I days later) developed only a high thermal 
reaction for 2 days 

Beporiment 3—Orgran extract 3621 was injected in 500-cc amounts into 
Romblon bulls 38537 and 064. The farmer was inoculated simultaneously 
with 2 ec of virulent blood and the later 14 days later. 

Hull 3657 developed п severe rinderpest reaction, whi 
veloped only a Jow thermat reaction for 5 d: 

Experiment 4.--Orgun vxtraet 3647 was injected in a 300.ce amount into 
Romblon bull 2635, simultaneously with 2 ге of virulent blond, 

‘The ubovu animal developed a xevere rinderpest reaction 

Baperiment 5—Urgan extracts A663 amd 2655 were pooled and imu. 
culated in f00-ec amounts into Fuga bulls 5 3557, and 3087. The 
first two were inoculated with virus 14 days later and the last two 54 
days tater, 

Bulls 3550, 2500, und 1557 developed a high thermal reaction for 3, 4, 
and & duys, respective], Bull 1087 developed! a severe rinderpest reaction. 


e No. 3654 de 


Tanin S —Sumaury of erperimeuts and енй, 


primem osse reae Manner of ене lh: N 
E eom Er E 


250 | Simaltancesy 


2088 | хутану 
ал утлен day late 3631 | Low Geral realen tor £ daya. 
эст | купови 64 | Severe паром earten, 

$ Тош depre. 3988 JEA thema ronction bor 3 days 


терини 
Ey High thermal тта ord dij 
368 Severa rine reaction 


COMMENT 


The results of experiments 3 to 5 show that the spleen and 
the lymph glands of vinderpest-iniected animals were no longer 
virulent on the fifth or seventh day after the temperature had 
dropped below 40° C., 14 to 15 d: уз after virus inoculation (Lext 
figs. 121015). This behavior is quite similar to that of the blood, 
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for Ward et ut. (1914) record a rinderpest case whose blood 
proved noninfective em the thirteenth, fifteenth, seventeenth, 
nineteenth, and twenty-first days after virus inoculation. Todd 
(1930) Hkewise states that the appearance of rinderpest virus 
in the blood seems to coincide with the period of fever and 
disappears normally with the subsidence of temperature. How- 
ever, in spite of their noninfeetivity, the same spleen and lymph 
glands demonstrated some immunizing power, provided that an 
interval of at least 7 days was allowed to elapse before a test 
dose of virus was given; but not when the virus was inoculated 
simultaneously. 

‘The behavior of the immunizing substance contained in those 
organs is thus similar to that of an antigen bot unlike that of 
Antibodies; and it seems to diminish quite rapidly after an 
acute rindernest infection, as organs obtained 14 to 15 days 
after virus inoculation (experiments 3 to 5) indicated & higher 
protective power than those obiwined 26 to 33 days laler (ex- 
periments 1 and 2). ít may be presumed, therefore, that the 
antigen concentration in the spicen and lymph glands of rinder- 
pestinfected animals is at its highest 6 to 7 days after virus 
inoculation, as tissue extracts prepared at this period have been 
commonly observed to give the best results. Resides, such an- 
tigen seems to be either a residual "changed virus" ог a "re- 
action product” (a toxin as suggested by Saceghem) between 
virus and tissues, but obviously not an “unmodified living virus," 
otherwise the inoculated animals would not have been susceptible 
to the test dose of virulent blood (experiments 1 {о 5). 


SUMMARY 


The spleen and lymph glands of rindorpest-infeeted anima 
5 to 7 days after the subsidence of temperature below 40° C. 
өг 14 to 15 days afler virus inoculation, were no longer viru- 
lent. However, extracts propared from them and injected in 
500-сс (20 per cent emulsion) amounts were able to protect 
four of five test animals, when followed by virus inoculation 
14 to 51 days later; but when simultaneously injected with 
virulent blood, they failed to show any protective value. 

The immunizing substance contained in the spleen and lymph 
glands of rinderpest-infected animals sconis to Бе some form 
of antigen, which disappears quite rapidly after an acute rin- 
derpest reaction, as organ extracts obtained 26 to 33 days after 
virus inoculation protected only one of three test animals, when 
followed by virus 7 to 21 days later. 
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IMMUNITY IN RINDERPEST.VACCINATED ANIMALS 


By Т, Toracu and M. М, Romirs 
Of the Bircan of Animut 


«изв, Manila 


Rinderpest immunity after vaccination appears to have been 
studied by Kakizaki (1925), who demonstrated that the 
wem of vaccinated animais apparently possesses some protec- 


tive value when inoculated into susceptible animals. This was 
confirmed by Daubney (1928). On the other hand, Robles (in 
this issue) failed {о verify such finding when he used a eom- 


pletely inactivated dried-tissue vaccine, but he indicated that 
the serum of vaccinated animals acquires a definite itamunizing 
properly when vaccination is followed by virus. 

However, no reference is available to show that cellular im- 
munity after inoculation of rinderpest-tissue vaccine has ever 
been investigated, "hus, it is the object of the present study 
(о determine whether or not the cells of the lymph glands of 
rinderpest-vaceinated animals possess any power of destroying 
or neutralizing the virus of rinderpest. 

‘The possibility of sueh behavior has been suggested by the 
work of Levaditi (cited by D'Herelle, 1924}, who after passing 
vaceinia virus many times through the brains of rabbits obtained 
a true “fixed” vaccinia virus, which causes a fatal meningitis; 
however, if such a virus is introduced into the brain of a pre- 
viously vaccinated rabbit, it is quickly destroyed, so that after 
some hours it can no longer be demonstrated. Levaditi has 
thus shown that “it is the susceptible cells which acquire the 
immunity and that (his immunity is due to the fact that these 
cells are able (о destroy the virus." 

Since the announcement by Besredka (1927) a decade ago 
that immunity may be established without the obligatory par- 
ticipation of antibodies, a ekl was opened which culminated in 
the investigation of various mechanisms in the immunity in- 
volved in various infectious diseases. In the light of this new 
concept some of the most important recent advances in vaccine 
therapy have tended to converge into Besredka's theory of 
local immunization. Vaccination against vaccinia, smallpox, 
fowl pox, foot-and-mouth discare, and anthrax may he cited. 

E 
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The results of his classical experiments on anthrax cuti-immuni- 
zation, the oral vaccination against dysentery and typhoid, and 
the application of antivirus dressings on the skin against the 
staphylococcus and streptococcus infections were far-reaching 
and deserve further confirmation or repudiation before we pass 
upon them lightly. Intradermal immunization against anthrax 
with the spore vaccine ix now an accepted fact, and hundreds 
upon thousands of animals in Europe and America have already 
been vaccinated by this method with good results. 

More recently Gochenour et al. (1935) reported that in the 
testing of the various types of anthrax vaccine produced in the 
United States by commercial houses the intradermal spore vac- 
cine administered in 0.5 ce doses has given the most enduring 
immunity. Likewise, it is widely known that immunity in rabies 
vaccination, whether with virulent or killed fixed virus, is gen- 
erally followed by the ability of the vaccinated animals to resist 
subdural injection of virulent fixed brain virus, showing again 
the specific immunity conferred on the nerve cells. Such cellular 
immunity has been observed in other infections, but the above 
list suffices to demonstrate the existence of this immunity mech- 
anism, 


MATERIALS AND PROCEDURE, 


Vaccinated animals —Cattle und carabaos were vaccinated in- 
tramuscularly on the left side of the back just behind the shoulder 
blade with varying amounts of dried rinderpest vaccine as fol- 
lon 


0.5 
Fuga bult 3550 їл 
Fuga bull 3558 10 
Рика bull 3080 50 
Fora bull 2084 50 
Dalupiri carabao 1409 #5 
Dalupiri carabao 1412 100 
Palupisi earabao 1402 100 


‘Two weeks afler vaccination, when immunity was alrea 
established, the animals were subjected to intraglandular inocu- 
lation of virulent blood. 

Technic of intraglandulor virus inoculation.—Tbe vaccinated 
animal was properly restrained om an operating table. The 
right precrural lymph gland was exposed by a cutaneous inci- 
sion und rareful dissection. One-half cubie centimeter of fresh 
citrated virulent blood was then introduced into the gland sub- 
stance by means of a 23-gange hypodermic needle. The point 
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of inoculation was immediately cauterized with a hot spatula 
so as to avoid the escape of blood outside the gland. The skin 
wound was finally sutured and the wound dressed with sterile 
vaseline or ether-collodion. All animals that received the in- 
traglandular virus inoculation were isolated and observed for 
two Weeks. 

Testing the virus-infected gland—Twenty-four hours after 
virus inoculation the lymph gland was dissected out, trimmed 
of its connective-tissue capsule, ground finely in à meat grinder, 
triturated in a mortar with 100 ce of sterile distilled water, and 
Altered through a double thickness of gauze. The filtrate w; 
then injected subcutaneously into susceptible animals. These 
were also observed for two weeks, and И not infected were 
releused for the final susceptibility tests. 

Testing the scrum obtained after intraglandular virus inocula- 
lieu. Вега from four vaccinated animals were obtained fourteen 
days after the (ntraglaudular virus inoculation amd tested for 
their protective value against rinderpest virus in highly suscep- 
tible cattle. 


EXPERIMENTS AND RESULTS 


URDIENTS ON THE YIRUS-INFECTED GLANDS 


Experiment tPU 3653 was vaccinated Fubruary 26, 1935, amd ro- 
ceived ОБ се of fresh virulent blood intraglandularly two wecks later. 
There was no reaction to the virus. fis giand extract was injected into 
Fuga hull $548, but no evidence af infection appeared 

Control — Bull 3508 (unvaccinated) was inoculated im the same manner 
with 0.5 ev of the Blood used above. Ма gland extract proved infective 
16 Fuga boll 3545, 

Experiment £—Bults 3555 and 3558 were vuccinuted March 27, 1925, 
and both were inoculated intraglandulanly with 0.5 ee uf мешай: Blood 
two weeks later, As а result the former developed no reaction and the 
latter showed a marked theemal reaction for five daya followed by recovery. 
‘The gland extract obtained fram bull 2555 was injected into Rombton 
lull R631 (22) but proved avirulent, while the gland extract obtained 
Sram bull 2359 proved infective to Romblon bull 3638 (2b). 

Bzpcrinent $.—Vuga. bulls 9680 and ЗОБА waro vaccinated October 23, 
1985 cand inoculated intraglandularly with 0.5 cc of blood four weeks later 
(November 25): neither developed n reaction to the virus. Their sland 
extracts when injected into Fusa bulls 1074 and 3677, respectively, proved 
avirulent, 

Experiment 4—Dalopivi carabao 1409 was yucoinuted Septomber 18, 
1995 and inoculated intragiandulacly with 0,5 cz of fresh virulent blood two 
weeks Inter; it dovetoped a high thermal reuction for five days but 
Te glane extract when injected into Fugu bull 2081 proved 


390 The Philippine Journal of Seience E 


Controls--The gland extract fram Dalupiri carabao 1407 (unvaccinated), 
was treated in thy same manner as Mo. 1409, proved infective t» 
Fuga bull 1670, 

Experiment 5—Dalopiet rarsbaos 1402 and 1419 were vaccinated Oc- 
tober 23, 1995 and inoculatod intraglandularly with 0.5 ce virulent blood 
Foor weka later (November 26) ; developed no reaction to the virus, Their 
Bland extracts when injected into Fuga bulls 1007 and 5069, respective! 
proved avirulent. 


Tanes Lunar of experiments 1 to û. 
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EXPERIMENTY ON тик SENN OSTAU 
VIRUS INOCULATION 


Experiment A Fora bulls 3080 and 3681 (in experiment 3) were va 
cinated October 23, 1935 aud inoculated with fresh virmlent blood four 
weeks Inter (November 28); neither developed a reaction to the virus. De- 
cember 10 vach of these animata was Wed for serumi, which was separatel 
injected, in 200.c¢ amounts together with 2 ce of fresh virulent Wood, into 
Fuses bulls 2680 and 2682, respectively. Neither of these animats developed 
any reaction, showing that tie serum was protective. 

Experiment 7—Dalupixi rarahaos 1402 and 1112 (in experiment D) we! 
vaccinated October 23, 1935 aml inoculated with fresh vivulent blood fame 
works later (November 26); neither developed any reaction to the virus 
December 10 cach of these animals was bled for scrum, which was separat 
y injected, in 200-се amounts together with 2 cc of fresh virulent blood, 
into Fuga bulls 3091 and 2605, respectively. The former failed to develop 
a reaction to the virus; while the latter, No. 3695, which was injected 
with the serum of Dalupiri carabao 1412, duteloped u severe rindernest 
venction 

GControt—Foca bull 3090, which was inoculated with Z ce of fresh 
virulent blood used in experiments 0 and 7, likewise developed a severe 
Tinvlerpest reaction. 


COMMENT. 

The virulent blood introduced into the lymph gland in the 
preceding experiments may bo divided into two parts; namely, 
ual and circulating. The first, as Из name would indicate, 
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в in the gland substance, while the latter goes inte the 
general circulation, 

As shown by the infectivity of lymph glands from unvac- 
cinated animals (controls), there remains a sufficient amount of 
sidual rinderpest virus in the gland after a lapse of twenty- 
four hours. This js true for both cattle and carabacs. But in 
the lymph ginds of vaccinated animals such residual virus 
appears to have been completely or partly destroyed. Tho de- 
struction was complete when the vaccine immunity was of a high 
order, аз in the vaceinated animals that developed no reaction 
to the intraglandular virus inoculation; or incomplete, when the 
immunity was of a low order as in the animals that developed a 
thermal reaction (see experiments 2b and 4). I appears that 
the degree of cellular and local immunity present in the lymph 
glands may be taken as a measure of the general immunity estab- 
lished in the animal. 

It should be noted that ali test animals that were not ine 
fected by the lymph-gland extract inoculation later proved to be 
susceptible to rinderpest. This behavior suggests that all (races 
of residual virus (sufficient to cause “inapparent infection") 
have been disposed of and completely destroyed by the glands. 

On the other hand it will be noted that the serum of vaccinated 
animals apparently does not contain antiviral bodies. ‘This is 
shown in experiments 6 and 7, wherein the inability of the ani- 
mal to destroy the circulating fraction of the inoculated virus 
lod to the production of an “immune” serum. These results con- 
firm the work of Robles (in this issue) that the sera of vac- 
cinuted animals possess no protective value, 

In view of the preceding considerations, we ave led to believe 
that the immunity induced by vaccination with completci 
activated rinderpest-tissue vaccines is largely, if not wholly, а 
local cellular immunity which resides in the lymph glands and 
perhaps in other lymphoid organs of the body. Since immunity 
in vaccinated animals is not permanent and the fact that the 
serum obtained from them does not seem to have any demon- 
strable protective value, it appears that immunity in these cases 
muy be either a simple fortified passive immunity or a very 
Jow degree of active immunity. 


SUMMARY 

Experimental evidence has been obtained to show that the 
lymph glands of rinderpest-vaccinated cattle and carabaos pos- 
sess the ability of neutralizing the rinderpest virus in vi 
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This may be taken as а measure of the degree of general im- 
munity produced in the animal body. 

The immunity induced in vaccinated animals appears to be 
purely local and cellular in charaeter, as shown by the ability of 
their lymph glands to neutralize the virus completely when it 
remains in those organs. The lack of protective value of the 
serum of vaccinated animals sustains the belief that a humoral 
immunity is not operating. It is very likely a form of forti- 
fied passive immunity or a very low degree of active immunity, 
which resides in the lymph glands und other lymphoid organs 
uf the body. 

The serum of vaccinated animals does not contain antiviral bo- 
dies. This was indicated by ability to neutralize the rinder- 
pest virus that gained entrance into the circulation and thereby 
permitted the production of a protective “immune” serum. 
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,// STUDIES ON THE CERCARICIDAL PROPERTY OF THE 

d SERA OF VERTEBRATE ANIMALS! 


By Maxcos A. Tuoancte and Vicronta A. Masi escas 
Of the Burcun of Science, Marita 


One of the most recent contributions to our knowledge of 
the properties of the normal sera of vertebrate animals is that 
of Culbertson and Talbot (1935) on the antagonistic action 
exhibited by some of these fluids against the cercaria] stages 
of trematode parasites. According to these writers, the cerca- 
ricidal test would he useful in the determination of the com- 
plete cycles of these larval forms if evidenec could be obtained 
to show that a relationship exists between the cercaricidal power 
of the serum of an animal and the resistance of that animal to 
infection with a given cercaria, The present studies were un- 
dertaken partly for the purpose of extending the observations 
of Culbertson and ‘Talbot amd partly in order to inquire into 
the probable mechanism of the cercaricida] action. 


MATERIAL AND METHODS 


"Two species of cereariz were used in the experiments; name- 
ly, the cercaria of the blood fluke, Schistosoma japonicum, and 
Cercarit moitimensis Tubangui, 1928. Only mature actively 
swimming larv® were utilized in the tests. Larval specimens 
of С. maitimensis were obtained by exposing infected snails [Pile 
luzonica (Reeve) ] in the sun for a few minutes in order to slim. 
ulate the parasites to crawl out into the water. In the ease of 
the cerearia of Schistosoma japonicum the snails [Schistosomo- 
phora hydvobiopsis (Renseh)] were crushed in order to liberate 
the larva 

‘The serum samples were obtained from the follor 
monkey, cow, carabao, sheep, goat, cat, rabbit, guinea pig, chick- 
сп, frog (Капо vittigera), and fish (Ophiocephatus striatus). 
Each serum was used either in the fresh or inactivated state 
and either pure or dilute. The inactivation was made by heating: 
at 57° C. for 20 to 30 minutes on а water bath. In the prep- 
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aration of serum dilutions ordinary artesian-well water was 
employed instead of physiological salt solution, for it was found 
that some cercariz were very susceptible to sait solutions, 

Tn carrying out the tests a volume of water containing the cer- 
caris was mixed with an equal volume of pare or dilute serum 
in a deep hollow slide or a small concave dish. The resulis were 
read after one hour incubation at 37° C. A serum was con- 
sidered to possess cercaricidal property if after the period of 
incubation the cercavi were found either dead or moribund aud 
much deformed. The result of cach test was checked Uy using a 
control consisting of a suspension of cercare either in water 
or inactivated serum. In many instances it was possible to fore. 
tell that one was dealing with и potent serum by shedding 
of the tails of the cercarim soon after being placed in contact 
with the serum, In negalive tests the larvas remained actively 
motile und normal in appearance at the end of the observation 
period in both the test and the control fluids. 


CERCARICIDAL TESTS 


The results of the cercaricidal tests are summarized in Table 
1, which shows that the various sera, with the exception of 
those of the cat and the rabbit, possoss some destructive effect 
on the two species of cetcariz used in the experiments. Against 
C. maitinensis, а distomid larva, the various sera were only 


‘Tames Tonk Boct of the sera of diferent hinds of vertebrate animals ox the 
corearia of Schistosoma japonicum und Cevearia meitinensiv, 
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partially antagonistic ‘This finding was probably to be expected, 
considering that this and related cerearite do not introduce them- 
selves into the bodies of their vertebrate hosts through the cir- 
culatory system. On the other hand, against the cercaria of 
Schistosoma japonicum, which is a blood parasite, the cercari- 
cidal effect was quite marked, although the titers of the different 
sera varied between appreciably wide limits, The highest-ti 
tered sera were found to be those of the fish and the frog, which 
were potent in dilutions of 1 to 10 and 1 to 88, respectively. 
The ters of the other sera varied in dilutions between 1 to 2 
and 1 tu 4. Taking into account these differences and the fact 
that Schistosoma japonicum is not a parasite of cold-blooded 
vertebrates but of mammals, ft appears from the results of the 
tests that there is an inverse relationship between the cerca- 
ricidal titer of the serum of an animal and the susceptibility of 
that animal lo infection with the cerearia. The only exception 
noted is the low tiler of the serum of the chicken, an animal 
which so far as known is not susceptible to infection with 
Schistosoma japonicum. 


MECHANISM OF THE CERCARICIDAL ACTION 


Our findings agree with those of Culbertson and Talbot te 
the effect that the substance in the serum responsible for the 
cercaricidal action is destroyed by heating and is quickly lost by 
the serum in storage. The fact that these are also character- 
islies of that component of the blood known as the complement 
suggested the probability of the cerearicidal reaction being 
analogous to the bucteriolytie and other cytolytic phenomena 
exhibited by normal sera. For this reason another set of ex- 
periments was carried out in order to inquire into the probable 
mechanism of the reaction, The results of the experiments are 
given in Tables 2, 8, and 4. 

‘The results presented in "Table 2 show that a serum like that 
of the guinea pig, which has lost Из cercaricidal activity by 
healing, may be reactivated by the addition of a small amount of 
fresh polen serum. It is deduced from these results that the 
phenomenon involved із a "cercariolytie" reaction due, accord- 
ing to Ehrlich's side-chain theory, to a combination of antigen, 

amboceptor, and complement. In the experiment cited, the cer- 
caricidal power of the guinea-pig serum was apparently lost due 
to the destruction of the complement by heating, but was re- 
stored when a very small amount of fresh guinea-pig serum was 
added. Identical results were obtained in paralle] tests made 
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with human sorum, Table 2, however, also shows that the re- 
activation of the heated serum was not accomplished when the 
fresh serum of either the cat or rabbit was added duc to the 
fact that the sera of these two animals wore found deficient in 
complement. By titrating these sera against an antimonkey 
bumolytic system, as developed by Schàbt and Monserrat (1017) 
philis, it was determined 
that the titer of their complement was less than one-tenth of that 
of a normal guinea pig. 


Tamir 2—Produble mechanism of the cercuricidu! action. 
róle of complement, 
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Table 3 shows that the sera of the cat and the rabbit failed 
to show any ceveavicidal effect even when the amount of com- 
plement was increased by the addition of fresh guines-plg se- 
num. This observation gives the indication that the sera of these 
two animals are also deficient or are completely tacking in am- 
hoceptor, 

Tante 2.—Proballe mechanism of the cerearicidat activity: 
rite of «mboceptor. 
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TAME ATA ecrearicidal titer of the serum of a guinea pig infected with 
Schistosoma japonicum compared with the titer of the serum of u 
wormad guinea pig. 


— 


T 
pnm 


If the contention is correct that the cercaricidal properi 
analogous to the bacteriolylic, hemolytic, and other cytolytic 
properties of the blood, then like the latter it should be sub- 
doct to certain immunological processes. That it is is shown 
by the results of an experiment, the purpose of which was to 
find out if an increase in the amboceptor content of the blood 
could be brought about by infecting animals with Sehistasoma 
japonicum. Of the two animals used, namely, a guinea pig and 
а rabbit, the latter unexpectedly died three weeks after it was 
exposed to the cercarite, for which reason ils serum was nol 
tested, The guinea pig, on the other hand, survived and began 
passing schistosome ova in its fæces on the forty-second day 
after it was exposed to the parasite. When its serum was tested, 
the cercaxicidal titer was found to be much higher than thst of 
the serum of a normal guinea pig (Table 4) 


SUMMARY 


Tests were made to determine the cercarieidal property of the 
sera of different kinds of vertebrates against (wo species of 
larval trematodes; namely, the cereacia of Schistosoma japoni- 
cum and of C. maitinensis Tabangui, 1928. АШ the sera tested, 
except those of the eat and the rabbit, possessed marked сегса- 
Ticidal action against the cercaria of Schistosoma japonicum. 
On C. maitimensis the effect was only partial. 

The cerearicídal titers of the different sera against the cer 
aria of Schistosoma japonicum varied within appreciably wide 
limits, ‘The titers of the sera of man, guinea pig, and other 
warm-blooded vertebrates which are known to serve as favorable 
hosts (o the adult parasite, were found to be uniformly low, 
while those of the sera of cold-blooded vertebrates that are nol 
susceptible to Lhe parasite were much higher. 

‘The cercaricidal (cereariolytic), bacteriolytic, hemolytic, and 
other cytolytic properties of the blood are probably analogous 
phenomena due to the union of the corresponding antigens with 
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antibodies of the third order and complement. The fresh normal 
sera of the cat and the rabbit possess по cercaricidal property, 
due probably to a deficiency in both amboceptor and complement. 

The cercaricidal titer of the serum of a guinea pig infected 
with Schistosoma japonicum was found to be much higher than 
that of the serum of a normal animat belonging to the same spr- 
cies, due apparently to an inerease in the amboceptor content of 
the blood as a result of the infection. 
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NOTES ON PHILIPPINE LINGUATULIDS 
(ARTHROPODA: PENTASTOMIDA) 


My MARCOS А. Tezantt and VICTURLA А. MASILUNGAN 
Of the Burcu of Seience, Manila 


тнтєк TERT эзбункз 


According to НІЙ (1934), more than fifty species of lingua- 
tulids, ov tongue worms, have been deseribed from different 
parts of the world. Only two of these have been recorded from 
the Philippines; namely, Armillifer moniliformis veported by 
Tubangui (1924) from the reticulated python and the civet eat, 
and Alofia travassosi reported by Heymons (1932) from an un- 
known host (probably a crocodile) in Samar Island. Recently 
there were added to the parasitolo, | collection of the Philip- 
pine Bureau of Science three representatives of this group of 
parasites, the identity of Which is discussed below. 


emire waren, estrat vie 


LINGEATULA BERRATA Froelich, 1789- Tert ва. 

‘A single adult female specimen of this tongue worm was te 
ceived from Dr. M. V. Santiago, who states in a letter that it was 
coughed out by a dog in Ajuy, lolo. The body of the parasite 
js of characteristic shape, possesses about ninety abdominal seg- 
ments and measures as follows: Length, 50 millimeters; width 
near anterior end, 9 millimeters, and at posterior end, 2 milli- 
meters. 

‘The adult form of this parasite has been found in man and in 
the dog and other carnivores in different parts of the world, and 
the nymphal stage has been found in man and various species of 
herbivorons animals. 


999 
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RAILLIBTIELLA AGCOL ap. nor. Tet бе. 2 

‘This linguatulid is named for Mr. Antolin Ageo, of the Fish 
and Game Administration Division, Bureau of Science, who col- 
lected several adult female specimens of the parasite from a 
cobra. Compared with the other members of the genus Railliet- 
iolla which have been reported from snakes іп the Oriental Re- 
sion, it appeurs to bear the closest resemblance to Л, orientalis 
(Hett, 1915), a parasite of the Indian snakes Zamensis mucosus 
and Naja tripudions. It differs from the latter in the follow- 
ing respects: It is smaller and the number of its abdominal rings 
is less, the maximum being thirty-five. In R. orientatie the nim- 
ber of rings is forty or more. 


LI 
sera vien. 


Description —Body of adult females slender, gradually taper- 
ing towards posterior end, 16 to 39 millimeters long (average 
length 28 millimeters), Cephalothorax more or less conical, 
to 1.65 by 1.25 #0110 millimeters in size. Mouth ventrosub- 
terminal, surrounded by a suckerlike prominence and provided 
with a distinctive era armature representing the pharynx. 
Hooks unequal, arranged in trapezoidal formation, with strongly 
recurved distal extremities and each surrounded by three vesic- 
ular projections that are characteristic of the genus Zeillicticlia. 
Anterior pair of hooks smaller, 210 to 305 mierons long; pos- 
terior hooks 285 to 400 microns long. Two other vesicular 
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projections are found on the dorsal surface of the cephalatho- 
тах on a level with the anterior pair of hooks 

Abdomen with thirly-two to thirty-five annulations; terminal 
segment divided into two divergent lobes, between whieh is the 
anal opening. 

‘Uterovagina in the form of a simple sae, Genital opening 
median, at anterior ond of abdomen, 1.25 to 1.65 millimeters 
from posterior border of mouth, Eggs 99 to 109 by 76.5 to 
84.5 microns in size. 

Host—Cobra (Naja naja philippinensis). 

Location.—Lungs. 

Locality.— Cabanatuan, Nueva Beija, Luzon. 

Typo specimens—Philippine Bureau of Science parasitolost- 
ical collection, No. 473. 


РЕХТАВТОМЕМ SOLARIS в. mv, Test fes 3 

This linguatulid is represented in the colleclion by several 
immature specimens obtained from the lungs of a erocodile. It 
is characterized by the presence of an accessory hook om each 
of the two pairs of principal hooks and of minute spines on the 
posterior borders of the abdominal rings. According to Hett 
(1924), these characters represent larval features that are usual- 
Iy thrown off at the last eedysis during the course of development 
of this group of parasites. 

‘The parasite hears some resemblance to Pentastomum gracile, 
which, according to Sambon (1922), is probably an immature 
form of Lefperia ofneinnatix. The possibility of Из being п de- 
velopmental stage of Alafia travassosi should be kept in mind in 
view of the suspicion of Heymons (1932) that the final host of 
А. travassosi is probably a Philippine crocodile. 

Description.—Rody cylindrical, rounded at both extremities, 
3.5 to 215 millimeters jn length by 0.6 to 08 miltimeter in 
maximum diameter. Cepbalotherax small, 0.22 to 0.54 by 0.50 
fo 0.15 millimeter in size. Mouth ventral, on posterior hook 
line, in small specimens 0.17 to 0.23 and in the largest specimen 
044 millimeter from anterior end; oral armature horseshoc- 
shaped. A pair of papille present, one on each side of median 
line in front of anterior hooks, Hooks unequal, disposed areh- 
wise, each with a massive root and an accessory spine; anterior 
hooks 0.19 to 0.50, posterior hooks 0.20 to 0.60 millimeter lous. 

Abdomen distinctly annulated, with ninety to one hundred 
twenty rings; in some speeimens laferoventral grooves or lines 
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are present. Each abdominal ring is provided with a circlet of 
very minute spines on its posterior border and numerous small 
openings or stigmata that are usuaily arranged in a single row 
near the center of the ring. 


(am 


iee warm. Metal views а, anterior end, 


Alimentary tract slightly sinuous; anus posteroterminal. 
Host — Crocodile (Crocoditus porosus). 
Location.—Lungs. 


Туре specimens — Philippine Bureau of Science parasitological 
collection, No. 476, 
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TEXT FIGURES 


Vie. 1. Ainguatule зуя Froelich; adult female, entice worm, ventral 

2. Raillieticlla agcot sp. nov. 

rior end, ventral view. 

1. Peatastomun solaris вр. nov 
rior end, ventrat views 


в, anterior ond, ventral view; b, poste- 


a, entire worm, lateral view; b, ante- 
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A REVIEW ОР PHILIPPINE PIGEONS, IV 
SUBFAMILY DUCULINE 


By Слхето б. мамы 
Of the Fish und Game Administration, Bureu vf Science, Manila 


ONE MATE 


‘The nature and the scope of the present paper are similar to 
those of the previous numbers of this series, In this paper the 
subfamily Duculine comprises the genera Ducula, Myristicivore, 
Ptilocolpa, and Zonsphaps. These are large Philippine Colum- 
bida, distinguished from other forest-inbabiting pigeons of the 
same size by their under tail coverts, which are slightly, if ever, 
Jonger than their toes. 

Specimens in the collections of the Agriculturat College und 
of Mr. Moises Villatuz, both in Laguna Province; of Mr. Gra. 
ciano Castañeda, of Pasay, Rizal Province; and of Mr, Carlos 
Esperancilia, vf Sagay, Occidental Negros, were examined in 
addition lo {йозе in the collection of the Bureau of Science. 1 
wish lo express my obligations to these persons for their co- 
operation. "The races reported from the Archipelago but mot 
examined in this study are enumerated but not discussed in this 
paper. 


Key to the Philinyive genera of Dacudine 


4} General color of underparts white. Myristicivere. 
a”. General color ef underparts not white. 
6°. Underparls except under tail voverts uniformly fray... Dueula. 
4, Undorparts not uniformty gray. 
€". Breast green z аы Zonophape, 
с". Breast gray and chestnut су Е Ptslocolgo. 


Genus MYRISTICIVORA Reichenbach, 1852 
General color creamy white with wing quills and distal half 
of most tail feathers slaty black. First and second primaries 
slightly scooped in their inner web. 
One race is known in the Philippines. 


MTRISTICIVORA шсо1ок BICOLOR (Scopo. 
Cotumba bicolor Scorout, Del. Flor. et Faun. Insubr, 2 (1786) $4. 
Carpopkaga casta Реле, U, S. Explor. Exped. Mammalogy and Or- 

mithology 8 (1848) 204. 
Carpopkegn bicolor Cassis, U. S. Explor, Exped. Mammalogy and 
Ornithology (t858) 265, pl. 28. 
E 
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Myvittieivora bicolor WALDEN, Trans. Zool. Soc, London 9 pt. (1875) 
Веня bicalor blot Victus, Birds Philippine Islands 1 
WC (ишу 20 
Balabac, Bantayan, Bungau, Cresta de Gallo, Guimaras, Ma- 
lanipa, Marinduque, Masbate, Mindanao, Mindoro, Negros, 
pah, Palawan, Sakuyok, Sibay, Siquijor, Sulu, Tawitawi, Ticao, 
and West Bolad. 
Specimens from Bantayan, doro, Mureielagos, Palawan, 
Polillo, Siquijor, and Ticao were examined, 


Measurements of Myriativivora bicolur bieotor (Scopoli) based on 
four males end five females. 


pre 
Wing 233.0 
Tait 

Cuman 

‘Tarsus 


Middle toe with claw 

‘The material studied from widely separated islands shows uni- 
formity indicating the existence of only one race in the Pl 
pines. According to Hachisuka (1932) the Philippines rep- 


resents the northeastern range of this subspecies. Chasen 
(1935) records its occurrence in several islands of Malaysia. 


Genus DUCULA Hodgson, 1828 


General color of upper parts, excopt head and neck, largely 
metallic bluish green; hend, neck, and underparts pearly gray 
or pale vinaecous fawn. Inner web of first primary slightly 
attenuated, 

McGregor and Worcester (1906) recorded six species for the 
Philippines. Two species with seven subspecies were recorded 
by Hachisuka (1982). 

in this paper the genus is treated with two species grouped 
into eight subspecies. D. а. glaxcocaude is deseribed as а new 
race. 


Key to Philippine species of Ducula. 
Upper paxta metallic bluish green, under tail coverts chestnut... жиеп. 
4 Upper parts motaltic bluish gray, under tail coverts tray... picheringii 
DUCULA МВА AENEA (шее. 
Carpaphaga ance Guttzemano, Trot. Zool. Soc. London (1885) 27 
Muscadivora aea MCGREGOR and Worcester, Hand-List Birds Philip- 
pine Islas (1908) 11. 


Ducula теа aues HACHSUXA, Birds Philippine Islands 1 pt. 2 
(1922) 194. 
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Bungau, Sole, and Tawitawi, 
Хо specimen has been examined in this study. 


DUCULA ANEA CHALYUUKA боларын. 
Carpophaga chalybure BONAPARTE, Consp. Gen. Avium 2 (884) 32. 
Carpopkasa киса лазы, Trans. Zool, Sue, London $ pt, 2 (1878) 
215, 

Carpopkaga wuchatis СААМІЯ, Journ. für Ora. (1582) 185, 

Muscaiticor zen NCGRRGOR and WixcrerrR, Mand-List Birds Philip- 
ine Islands (1008) Y 

Muscauivore nachal Мобизон and Woncestex, Hand-List Birds 
Philippize Islands (3906) 11. 

Muscadivores chalybura MeGweGoR, Mannal Philippine Ried pt. I 


labura HAcutsors, Contrib. Rieds Phi 


№. 2 (1930) 140. 
Ducula vce chalybura Hactnscxa, Birds Philippine Iolanda 1 pt, 2 
(1982) 394 


Bantayan, Basilan, Bohol, Camiguin N., Calayan, Catanduanes, 
Cebu, Dinagat, Fuga, Guimaras, Lubang, Luzon, Marinduque, 
Mindanao, Mindoro, Negros, Panay, Samar, Semirara, Sibuyau, 
jor, Tablas, and Ticao. 

Specimens from Bantayan, Basilan, Boiol, Camiguin N., Ca- 
layan, Cehu, Fuga, Luzon, Mindanao, Mindoro, Negros, Pansy, 
Politlo, Samar, Siquijor, Tablas, and Ticao were examined. 


Measurenents of Dueula amen chelybura (Iovajuste) based ow tw 
specimens of cach нех. 


Wing 
тай 
Culmen 
Tarsus 
Middle toe with claw 
Cabanis (1882) described Carpophaga (=> Puenta) wuchatie 
on the basis of the cupreous chestnut nape of spe: from 
Luzon. Hacbisoka (1932) considers this character of a seasonal 
nature and regards nuchalis as а synonym of chalybura. Among 
n specimens in the collections of the Bureau of Science, 
of the College of Agriculture, University of the Philippines, and 
of Moises Villeluz trom Luzon, seven birds obtained north of 
16° north are distinctly chestnut-naped, while eleven of twelve 
from south of this latitude are distinct in the absence of that 
character (Plate 1). These birds were all collected in April, 
May, and June. This shows that cause for this difference is 
not of a seasonal nature, With respect to this particular char- 
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acter the birds from southern Lazon (south of 16° north) re- 
semble those from Mindoro and Polillo. On the other hand, 
specin from Samar and Mindanao may, an the basis of this 
character, be separated from those already mentioned on the 
basis of a faint trace of chestnut on the nape. The lone speci- 
men from Camarines Sur Province (southern Luzon), however, 
resembles those from Samar in this charactor, Until more 
specimens have been studied, this group of pigeons from Luzon 
will be regarded as one гасе, 

The sheen on the back, which may be bluish green or brown, 
is a variable character possessed by specimens from the same 
locality obtained at the same time. 

Опіу one specimen from Basilan was examined in this study. 
Its tail measures 143 mm, while 148 mm is the minimum tail 
length of D. в. chalybura from other regions. When sufficient 
specimens (Ducida алса) are studied from this island, they may 
be found to belong to the typieal race. 


DUCULA ÆNEA FUCAENSIS ными 
Carpophaga wieholis OGILYIC-GRANT, Ibis VII 2 (I896) 194. 
Murcadivora nnchatie МеСясок wml Wotcesréx, Hand-List Birds 
Philippine Islande (1900) 1. 

Muscadivores лиса fugaensis МАстивика, Contrib. Rieds Philippines 
No. 2 (1920) 180. 

Ducula “rea Jugacnsin Hacmsuxa, Birds Philippine Islands 1 pt, 2 
(1922) 196. 


Ogilvie-Grant (1896) suspected the male bird that Whitehead 
collected from Fuga to be a distinet subspecies, Hachisuka 
(1930) named the lone bird in the collection of the Bureau of 
Science that was collected by McGregor on Fuga as Muscadivores 
пеп fugaensis, He used its size as the distinguishing criterion. 
contending that the wing of this bird is 20 mm longer than 
that of M. а, chalybura, Specimens from Calayan and Cami- 
guin in the collection of the Bureau of Science are, in general, 
larger than D. а. chalybura from Luzon as shown in Table 1. 
DUCULA ANEA GLAUCOCAUDA subsp. м 

Carpophaga неа TWEEDALE, Туос. Zool Soe, (1879) 292, 

Museadicora æuea McGregor and WORCESTER, Hand-List Birds Phi 

, Pet lands 3006) S s n 

Muscadiveres chalybure У tal Philippine Birds, pt. 
tacadivonee chal jeGrocor, Manwal Philippine Birds, pt 

Duenla киса chalybura HAcittSURA, Birds Philippine Istonda Y pt 
(1952) 194. 


“+ Manuel: Philippine Pigeons, 1V 4n 


Tang L—AMeasiremeuts of D. тиса from the Rabuyan group. 


m 
те» 
fum 


epe D. o. енна Пони, 


Six specimens from Samar are similar to one from Biliran and 
seven from Mindanao (Cotabato, Davao, and Surigao). They 
are, however, distinct from the other birds studied. 

 Sebepecifie characters.—Resembling Ducula anca eholybura of 
southern Luzon, Mindoro, Polille, Bantayan, Cebu, Hohol, Ba- 
silan, Negros, Panay, Siquijor, Tablas, and Ticao, but with upper 
surface of rectrices appearing as if covered with a fine gray 
powder. This substance is also distinctly manifest on the upper 
surface of primaries and secondaries, 

Descripiion.—Type, adult male, Bureau of Seience collection, 
No. 29448; Mount Mututum (altitude about 600 meters), Co- 
tabato, Mindanao, April 11, 1932; Francisco Rivera. Edge of 
forehead creamy white, rest of forehead, crown, occiput and an- 
terior nape pale vinaceous-fawn, rest of nape with trace of light 
Vinaceous-fawn, foreneck pale vinaccous-fawn gradually blend- 
ing into pale olive-gray uf hind neck. Back (dorsum, notum), 
wing coverts, and rump metallic bluish green when held towards 
the light, against a vertical light this color turns to metallic red- 
dish brown, Exposed surface of primaries and secondaries, up- 
per tail coverts and upper surface of rectrices castor gray with 
ал upparent coating of a dawn gray powdery substance that 
turns to shades between blue and green, depending on its posi- 
tion with regard to the light; sides of head pale vinaceous-fawn ; 
orbital ring creamy white; chin ereamy white gradually chang- 
ig to pale vinaceous-fawn of throat and rest of underparts ex- 
cept thighs which are minera! gray, under tail coverts bay, under 
surface of rectrices brownish olive with golden sheen. 

Measurements of the type.—Wing,, 234 mm; tail, 140; culmen, 
21; larsus, 32; middle toe with claw, 44. 
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Tn the collection of the Bureau of Science the specimens of 
this race of imperial fruit pigeon are as follow: 


Measurements of Duel amen. glancocwida suhsp Nav. 


| | | 


imm 
| 


m 


i 
Remarks.—Ail previous workers regarded this bird as Ducnla 
алеп ehalybira, 


—— (Biasion) 

Carpopbaga waea T'wtxpaALE, Pros, Zool, Soe. London (1878) 693. 

Carpephaga zune palmwancnsis Biastes, Ornis 4 No. 2 (1955) OG. 

Stracadivorn anca солиот and Worcester, Yland-List Birds Philip- 
pine Islands (1906) 15, 

Muscaticorce ancua palairanensis Onrxnoraua, 1. 
139 (1929) 2 

Puenta anca районний НАСШМЕ 


5. Nat. Mes. Ruli 


Birds Philippine islands 1 


labae, Calamianes, and Palawan. 
Specimens from Balabac, Calion, Linapacan, and Palawan 
меге examined. 


of Ducula anca palawenensis (Hlasiua) based on 
seren males ard wine females, 


ГЕ 


Entremen. ran 


wing 25-262 28 
Tait 16: 

Gulme» 2106 
Tarsus ams 
Middle to with ole rm 


This race is distinguished from the other Philippine pígeons 
of the species 7, шеш by its deeper glossy bluish green (dusky 
dul green) on upper surface of rectriees. Generally, the wings 
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and fail are longer than in other forms, excepting those from 
Siquijor and Fuga, and some from Calayan amd Camigui 
Hachisuka (1932) regards Mindoro, Роко, and Tablas as 
ranges for (he present race, D. cucu chalybure is alsa con- 
sidered by him as inhabiting these islands. After an examina- 
tion of eleven birds fram Mindoro, two from Tablas, and two 
from Potillo, I am convinced that the birds from these islands 
betong to D. wea chatyhure. 
DUCULA PICKERING PECRERINGIE (Carn! 
Сағрорхара pi Cass, Û. 8 
(1982) 207. 
Muncuttivara pickeringit Мики: and WORCESTER, 11 
Philippine Islands (1906) 11. 
Muscedivores pieheringit picicrivgii Rita 
Аң. 12 (1920) Т. 
Ducula einereera picker 
pt X (зз) 14 
Cagayancillo, Cagayan Sulu, Sibutu, and Sult 
Specimens from Balabac, Carayaneillo, Cagayan Sulu, Calusa, 
Caviflé, Lumbucan, and Ursula were examined, 
Measurements of twelve males and ten females (2 not sexed) 
are as follows: 


Measurements of Ducula pickeringit pickeringi (Cassin). 


sel. Ornithotony 


List Binda 


Proc, V. В. Nat. Mus, 77 


ACHISUXA, Birds Philippine Islands 1 


Vatreno, 
Winge geza 
Tail 152-175 
Colmon 18-18 
Tarsus 329 8346 
Middle toe wich claw 10-3 — 41.88 


This race is distinguished by the creamy white frontal edge 
of forchead and chin and narrow ring of feathers around eye; 
head and underparts pale vinaceous-fuwn, (Bis color gradually 
changing into gray of head, neck, and mantle; back, including 
wing eoverts, deep mouse gray with a greenish brown tinge; 
wings dark grav with green tinge on exposed areas: upper 
surface of tail metallic green, undersurface gray. 
эсил PICKERING LANOBORNEI Gents. 
Afuscadivere tungharnei MEARNS, Proc, ВЫ. 
Musendivores pickeringii taxgkornci Tx, Pros. 
Art. 12 (1920) 7. 
Duende cincvacca fanghornet HscirtstA, Binks Philippine Islands 4 
pe 2 (932) 107. 
Holod. 
No bird of this race has been examined. 


Wash, 18 (1705) 34. 
П. S. Nat. Mus, 77 
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DUCULA PICKERINGIL PALWASENSIS (Meare. 
Museadivorcs palmasensis MEARNS, Proc. U. S. Nat. Mus. 38 (1909) 
p 
Muscadivoree pickcringii palmasensis Килу, Proc. U. S. Nat. Mus, 77 
Art 12 (1930) 1. я 
Ducula civoracee pulmaseneis НАсливока, Birds Philippine Islands 1 
pt. 2 (1982) 198, 
Palmas Island in Celebes Sea. 
No specimen was examined in this study. 


Genus PTILOCOLPA Ronsparte, 1854 


First primary attenuated and greatly scooped on middle of 
its inner web; sexes dissimilarly colored but shade of chestaut 
dominant in under parts of both. 

А monotypic genus confined in the Philippines. Three races 
are known, 


FTILOCOLPA CAROLA CAROLA (Monapatte). 
Carpophaga carola БохлеАвтк, Солар, Gen, Avium 2 (1854) 24. 
Plilocolna eurolt BoXAPANTE, Consp, Gen. Avium 2 (1854) 34, 
Pilocolpa griscapectus WALDEN, Tras. Zoot. Soc. London 9 pt. 2 

(1873) 216. 
Plitocalpa carola carota VACHISUKA, Contrib. Birds Philippines No. 2 
(2930) 151. 
Luzon, Mindoro, and Sibuyan. 
Specimens from these islands were examined, 


Measurements of Piilocolpa carata carola Bonaparte bared om 
ten males and fifteen females. 


Коле. Scan, 
Wing 210-21 — 2146 
Tail 19625 
Culmen 17, 

Tarsus 26.64 
Middle tov with claw FEES 


Malo. —Head, nape, back, and interscapular light gull gray: 
chin creamy white gradually changing to pale gull geay band of 
throat. Band bordered posteriorly by a white line whieh forms 
the anterior border and the are of 4 gray semilunar pectoral 
aren. Lower breast, abdomen, and under tail coverts chestnut 
flanks gray with impressions of chestnut on their lower border. 

‘cept the outer pair, which are yellowish brown with white 
shafts, the undersurface of the reetrices are black, Wing quills 
gray with green gloss. Coverts gray, many feathers with a 
dark spot at tip; rump glossy green with brown mottlos; upper 
tail coverts and upper surface of rectrices glossy bluish green. 
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Femate—Differs from the male in having a plumbeous head 
and neck; iterscapulars mottled with plumbeous and green 
glossed with metallic copper red; rest of back with more green 
impressions; no band on underparts; chestnut lighter, 
FTHOCOLPA CANOLA NIORORUM White 


Ptitocolpa nigrorum Wartrngan, Bull. Brit. Orn. Club 6 (1897) H. 
Ptitocolpa carola nigraram HAcHiSCKA, Birds Philippine Islands 1 
mt, 2 (1959) 203, 
Negros. 
T have not examined birds from this locality. 
FICLOQUOLPA CAROLA MINDANENSIS OrilrieGeaat. 

Ptitocotya windanensis OGUME-GRANT, Doll. Brit. Ora. Club 16 
(1905) 16. 
Ptilocolpa carota 

pt. 2 (1932) 203. 
Mindanao. 
Six birds from this island (Agusan and Davao Provinees) 
were examined. 


Measurements of Pt 


indanensis 


Hacmsowa, Birds Philippine Islands 


calpa carola mindanensis Opiteir-Grant bared on 
tiea mates wat four females. 


pP 
Wing Lr 
Tail 1:930 
Culmen 16-17 1660 
Tarsus 26.00 
Middle toc with claw 3140 2800 


Resembles clos 
throat white and pectora! area gra) 


Genus ZONOPHAPS Salvadori, 1993 
Large; bare cireumocular 
maries scooped near middle of t] 
п gray band near ti 
Two species and three races were recorded by Hachisnka 
(1922) in the Philippines. 
ZONOPWAMS POSTOCETIIALA POLIOCEPALA (Crop. 
Corpopkaga poliocephala Grav, List Birds Brit. Mus, pt. 3 (Gallinae) 
азы) 6. 
Hemiphaga poliscephala WALDEN, Trans. Zool. Soc. London 9 pt. 2 
(1876) gi7. 
Carpopkaye (Zowophags) poliocephala Sarvapon, Cat, Birds Brit. 
Mus 2t (1803) 207, 
Zonophaps poliseephala Sane», Hand-List Birds 1 (189) 65. 
Zonophaps polioecprate poliocephala HACRISCKA, Birds Philippine 
Tslanás 1 pt. 2 (2082) 199. 


a distinct: first and second pri- 
r inner webs; tail erossed by 
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Cebu, Leste, Luzon, Mindoro, and Panay. 
Specimens from Luzon and Mindoro were examined. 
Measurements of two females from Luzon ave as follows: 
Wing, 222 mm, 225; tall, 160, 160; culmen 20, 19; larsus, 26, 28; 
middle toe and claw, 47, 47. 
Hachisuka’s polioccphala does not have a purplish brown sheen 
on the back, The birds from Mindoro, according to these two. 
birds from Luzon, should, therefore, be excluded [rom this rac 


ZONOVHAPR VOLIOCEMEADA NOJIMS зей, 
Hemiphaga palioccukela биле, Tenas. Linn. Soc. Lendon $i ser. 1 

Zoölogy (1873) 11. 
Жоморёарз polioerpbaln Snanre, Mand-List Birds 1 (1800) 65. 
Zonopkaps potiverpkata nobitis IACMSUNA, Birds Philippine Teles 

f pt. 2 (1992) 200. 
Basilan, Dinagat, Masbate, Mindunao, Negros, Samar, Sibu- 

yan, and Tawitawi 
Specimens from Basilan, Mindanao, Negros, and Sibu 

were examined. 


Measurements of Zonopkaps polirephale. nobilie Hachisuka baset om 
three maies and ten females 


Wing 217.208 — 22128 
тай 155-163 16010 
Culmen 09-220 2027 
Tarsus mm 179% 
Middle toe with chew. ro 


Tho birds from Mindoro should bclong to this race which is 
distinguished from the typical race by the purplish brown sheen 
on the back. 

ZONOPHAPS MINDORENSIS. (тын. 
Corpupkapa windercnsie Winzenrap, Aun. & 
(1896) 180. 
Хокорйаря mindorensis SAREE, Hand-List Birds $ (1899) 65 
Mindoro, 
T have not examined this species, 


Mag. Nat, Mist, VE аз 
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ILLUSTRATION 


Pram 1 
Dacula жива chalyinera of nortbern and southern Luzon showing color 
difference of the nape. 
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PLATE 1 


NEW OR INTERESTING PHILIPPINE SHELLS 


пу Gubortmo T. Acasio 
Of the National Museum. Division, Hureax of Seience, Мен 


коса PLATES 


This paper deals with some new or interesting Philippine 
shells and contains descriptions and figures of three speci 
shells which have been previously described from extra-Phi 
pine material, but are now reported for the first time in the Phi 
ippines, It also records an interesting species recently added to 
the Bureau of Science collection, previously doscribed but not 
given any definite Philippine locality, Whenever possible orig- 
inal description, type locality, and distribution will be given. 

‘The writer wishes to acknowledge with thanks the valuable 
sustgestions and assistance given by Mr. Florencio Talavera, of 
the Fish aad Game Administration, Bureau of Science, and to 
thank Mr. Gregorio A. Lopez for his uafailiug enthusiasm in 
collecting and giving the author whatever interesting material 
ke may encounte 

To the list ol 
may be added: 

280. H. C. Fulton, in the Proceedings of the Malacological 
Society 22 (1936) 9, described a new species of Conus from 
Mindoro. 

320. In the second series of Pilsbry’s Manual of Conchology, 
there appeared descriptions of several Philippine land shells. 
Four species of the penus Strobilops were given in part 110, 
pp. 52-56; one species ot Gastroeonta in part ТЇЇ, p. 120; a list 
of Philippine Pupilidz, р. 156. 

Оби. One of the Oceasional Papers of the Boston Society of 
Natural History is Some new land molfusks from Borneo and 
the Philippines, by William J, Clench and Allen F. Archer 8 
(1992) 87-42, pl. 4. 


references on Philippine shells, the following 


Numbers are {hose usd in the introduetion to Bureau of Е 

Monograph 23; Summary of Philippine and shells, Philip. Jaura. £ 

(1850) 85-198; Philippine shells I, Philip. Jonrn. Sei, 49 (1992) 513-549. 
am 
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38. In the Nautilus the following papers on Philippine shells 
were published: 


Smith, Maxwell, pine lund shells 46 (1922) 62. 

‘McGinty, Thomas Lu А new Mindoro lund shell 46 (1922) 6: 
Heticostyla from the Philippine Islands 48 (1994) 08. 

Goodrich, Calvin, Noles on Philippine fresh-water mollusks 49 (196) 


13. 
Family PERNIDÆ Zittel 
Genus PEDALION Solander 
(Perna Brüguitze) 


A new 


FEDALIOM CUMINGH Reeve). Piate 1, Bi.) and 2. 
Perna ewmingü REEVE, Conchal. Teon, 11 (1869) Perua pl. 1, бк. 3. 
Pern. testa suborbiculari, latere antico basali producto, crassiusenls, 
concentric’, rudè lominatà, vadiatim sulcntá, laminis subfimbriatix; viola- 
ceopurpurcà, fusco tincta. 

Sheli somewhat orbicular, basal anterior side produced, rather thick, 
concentrically rudely Inminated, rodiately grooved, lamine: slightly frilted; 
violet-purple, tinged with brown, Habitat.—Australis, Casing. 

The basal anterior side of this shell js but very slightly pro- 
duced and straight, and maintains almost a right angle with the 
hinge line. The surface is concentrically rudely laminated, the 
Jamine regularly serrated, producing a frilled appearance and 
also giving a radiately grooved effect. Violet-purple, tinged 
with brown with the interior a durk chesnut-brown at the bor- 
ders, and the middle pearly, brownish purple, iridescent. The 
muscle sear distinct and central. 

This species very closely resembles P. срйїррїнїз (Linnwus), 
Plate 1, figs. 5 and 4, but may be distinguished from it by the 
nearly straight anterior end with the shell generally thinner 
and the internal coloration very much darker 

Locality. —Luzon, Manila breakwater, Bur. Sei, 14635 Alcasid. 
Attached to rocks and piles by means of a strong byssus. 


Family OSTREIDZE Lamarck 
Genus OSTREA Мелкие 


OSTREA GLOMERATA Gend. Plates $ and 2. 
Ostræa giomerata Gould, Rerve, Cunchal. Teon. 
pl. 22, figs, 52a, b, c, d. 

Ost. testi crassi, irregulari, scuticostatà, margine dentato vel Jobato, 
vali imequivalvi valva superiori operculari, compressi, laminis eratis 
concentricis rugata; valva inferiori cucullata, parpured, intós albida, pur- 
pureo aut nigro marginata; marginibus lateribus denticulatis, cardiac 
Dlerumque attenuato, producto, acuminate, 


(878) Омела 
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Shell thick, irregular, shazp-ribbed, with the margin dentated or lobed, 
very inequivaive: upper valve opereutar, compressed, wrinkled with thick 
concentric lamina; laver valve cueullated, роғріс, white within edged with 
purple or binck: latera] margin denticulated; hinge generally attenuated, 
produced, pointed, 


My specimens are probably immature since they are mot 
very thick and sharp-ribbed. The shells are very inequivalved, 
the lower valve being deep and cup-shaped, and extending far 
beyond the flat opercular upper valve. The lateral margins of 
both valves are dentictlaled lo about two-thirds of the entire 
length from lhe hinge. Deep purple without, whitish within and 
edged with purple or black; the upper valve generally grayish 
within. ] 

The very young spat of this species are spinose, as in Plate 3, 
and may be confused with О. spinosa; but, as cam be seen on 
subsequent growth, the portion of the mantle that produces the 
tubular spines later on produces flat fotiaceous scales which 
give it a concentric laminated appearance. 

This species was described and reported in the Concholo 
Iconica without locality, supposed to have been collected by the 
Wilkes Expedition. 

Locatity.—ALABAT, Tayabas Province, Bur. Sei. 14708 Tale- 
vera, MINDORO, Puerto Galera, Ber. Sei, 14659 Alcasid. At- 
tached in clusters to mangrove roots. 


Family DOLIIDÆ Adams 
Genus PYRULA Lamarck 
(тема Swainson) 


TYRULA DUSSUMIERI Valer leen 


haee Piat 4 

Pyrata dumsumicri Val, KIERER, Iconographie des Coquiles Vivientes, 
Famille des Canaliferes 2, p. 25, pl. 11; TRYON, Man. Conchol 7 
(1885) 266, pl. 5, fig. 30, 

Fiala dusewmieri Val, Rev, Conchol leon. 4 (1847) еще pl. 1, 
fig. 2; Soweny, Yhes. Conchyl 4 (1880) 110 Fiewle pl. 473, fig. 5. 


Hie. testa clongato-pyriformi, gracili, spirê subexserta, liris transversis 
ptanodopressis undique cingulata, lirarum interstitiis striis longitudinalibus 
camcellatis; pallid spadices, strigis rufofuscescentibus undulatis longitu. 
dinaliter pictà, aperture faure spsdicco-furcescente. 

‘Shell clongatoly pyriform, slender, with the spire little cxscrted, encircled 
throughout with flatly depressed transverse ridges, the interstices between 
which are concellatel with longitudinal stri; pale fawn colour, painted 
longitudinally with waved light rufous brown streaks, interior of the aper- 
ture fawn brown. 

Hebitat.—Chint, Cuming. 
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‘This species is chiefly distinguished from its nearest ally, P. 
reticulata Lamarck by its more elongated and slender form 
together with its longitudinal wavy brawn stripes. 

‘Typieally an inhabitant of the China Sea and apparently 


limited to this region. 
Locttity.—LUZ0N, Manila Bay, Bur. Sci. 74660 Lopez. Col- 
lected with beam-trawl nets in water about 40 to 50 feet deep. 


Family HYDATINIDA Pilsbry 


Genus HYDATINA Schumacher 


YDATINA ALIO-CINCTA vam dir Hoeven, Plats 4, fice 3 т 
уйга ntbo-cincta van dev Hoeven, Rrssr, Сопко, Icon 19 (1868) 
Hydating pl. 2, figs. Ла, b. e; Ancas, Proc. Zook Вос. (1877) 189; 
Tevox, Mon. Conchol. 15 mL 45, fies. 29, 201 TWAKAWA, 

ой. (1919) Т6 о, Вот. Sei. Manag, 25 (1925) 


зах 
Bulla atto-rineta van der Посуст, Sowenny, Ther. Conchyl, 2 (1850) 


Ый, pl. 120, figs. 17, 18, 
Bulle ferruginosa PERRY, Cuncholory (1811) pl. 40, fi 
WU 1564 subplohosi, infit tenui, seminellecidi, fusto-cincr 
з tribus radiata et striis obliquis, fuscis, numerosi 
pir retusa, eoncavà, apertura anticb amplissüzá. 
Shell subptobase, inflated, thin, semipellueid, brownisb ash-toloured, rayed 
with three Lond white bands, and painted with oblique, brown, numerous, 
losgituinal stri», spire retuse, concave: aperture very wide in front 
Habitat —China, Cuming. 


‘The spire of this species is concave; the shell very delicate. 
covered with a (hin, semipellucid, ash-colored epidermis which i 
finely and obliquely streaked with brown, the streaks inte 
rupted by five sharply defined white bands. interior white, aper- 
ture broadly rounded anteriorly 

Distribution —China, Cuming; Philippines, Jay; Japan. Iwa- 
kewa: Port Stephens, New South Wales, Australia, Bru 

Foeality—LUZ0N, Manila Бау, Bur. Sci. 12661 Lopes. Cole 
Лоле with beum-trawl nets in water about 40 to 50 feel deep. 
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Fits. 1 to 5. Ostrea glomerata Gould. 
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Fins. 1 and 1. Ostrea gloucrata Gould, spot. "These ате the shells shown 
in Plate 2, figs, 4 and 5, enlarged to show tubular spines, 


Pure 4 


Fios. 1 and 2. Pyrule dessumieri Valenciennes. 
3 und 4. Mydatina nlbo-cinrta van der Hoeven, 
тз 425, 
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THYSANOPTERA OF FORMOSA ү 


Ву Ryoicur ТАКАНАЗЫ ` 


Oj the Department of Agriculture, Rescarch Institute, Formoea 
FOUR TEXT FIGURES 


About fifteen years ago 1 became much iterested in the 
Thysanoptera of Formosa, Since that time 1 have given my 
attention to these insects as opportunity permitted, and the 
results of my observations on the metamorphosis, biology, and 
economie status of some species have been published: I have 
scarcely been able, however, to find time for the systematic 
study of the group, and many of my specimens have been sent 
for identification to specialists of this group in this country 
and abroad, and many species have been recorded from ту 
collections by D. Moulton, H. Priesner, and others. 

1 am convinced that the thrips fauna of the island js fairly 
well known, and in the present paper an attempt has been made 
io list all the species now known to occur in the island, with 
brief biological notes on some of them. Two new species and 
‘one new variety are here described. 

In this paper ninety-nine species and three varieties arc enu- 
merated, which include some that are hitherto unrecorded from 
Formosa. There are a few species in my collection not yet 
identified, which are not dealt with here, The food plants given 
in the following pages are records for Formosa alone. 

T am especially indebted to Dr. H. Priesner and Prof. J. D. 
Hood for their valuable help in determining my specimens, and 
also to Prof. Т. Shiraki for his kind help in various ways. 


TEREBRANTIA 
THRIPIDÆ 
HELIOTHRIPINE 
RULPIPHOROTRKIPS PELCHELLUS Moran. 
Rhipiplorotivips рыл Пиз Mosca, Proe, U. S, Not. Mus 46 (1913) 


17; Мостлок, Ann. Zool, Jap, 12 (192R) 288; ТАКАНАЗИЬ Ieonogr. 
Insect. Japon, (1922) 1892. 


' Dobutsugaku Zasshi (Zoot, Muş. Tokya) 35 (1921) 80-80: Botany amd 
Zoology, Tokyo 2 (1934) 1821-1815; Journ. Soc. Trop. Age. Formosu 7 
(1036) 61-8; ete 


an 
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Food plant.—Bischofia javanica. 

Habitat. —Taihoku. 

‘This species is common on the lower sides of the leaves, whieh 
show discaloration of both surfaces, Sometimes occurs in large 
numbers, and the males are much fewer than the females. 


BELIOTURINE TLENORIMONDALN пакы 
Heliothrips haemorrhoidalis Bouché, Pusssim, Thysan. Батор, 1 
(1926) 126; Taxancasitt, Journ. Soe. Trop, Ару, Formosa 7 (1009) 
T4; STEELE, Commonwealth Austr., Council fur Sei, & Indust. Ress 
ph. 64 (1090) 16; Revway, Bull. Ent, Res. 20 (1935) 267; 
Вий. Soe, Roy, Ent. Egypte (1035) 119, (Other citations are 

kiven in Pricsner's and Takahashi’ papers.) 

Food plants—Acacla confusa, Acer sp, Altus formosana, 
Areca catechu, Biza orellana, Camellia thea, Cinnamomum cant 
phora, Citrus spp. Coffee arabica, Codiaeum variegatum, Cu: 
ninghamia lanceolata, Diospyros kaki, Gardcnia florida, Glock 
dion spp, Gossypium indicum, Liquidambar formosana, Масих 
sb, Mcliosma rhoifolia, Maeva formosana, Morus alba, Mangifera 
indica, Myrica rubra, Prunus spp., Polygonum sp., Querens varias 
bitis, Rhododendron sp., Sideroxylon ferrugiwcum, Terminatia 
catappa. 

Habitats —Throughout the lowlands, and found also in the 
mountainous regions (Rimogan near Urai, Habon Мизра, Ku- 
rasu near Hassonsam, Fujieda near Rokki), 

‘This species is very common and sometimes occurs in abim- 
dance, causing serious damage. It attacks the leaves only and at 
times is mixed with Selenothrips rubrociites Giard; no male has 
been detected. Bany specimens have been taken on colton, palm, 
and Eugenia, at Koronya, Ponape Island (Japanese South Sea 
Islands), 


MELIONOTH AIRS DRUNNETPENNIS Daen 
Heliothrips brenncipeunie BACALL, Ann. & 
Er 
Uelionothrips brunneipennis BAGNALL, Ann. & Mag. Nat Mist, 10 
(1822) 506. 
Food plante—Colucasie sp, Nicotiana tabacun, Primus sp. 
Habitats—Uvai near Taihoku (July 2, 1931), Yusho near 
yunan (August 13, 1934), Tathoky (December 5, 1935) 
Hitherto unrecorded from Formosa. The Formosan speci- 
mens have been compared with a cotype by Prof, J. D, Hood, 


Nat, Hist. 15 (1015) 
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MERCINOTHRA'S RERANS Wham. 


Heroiuothrips crane Wirasans. 
‘Thysonop, Europ. 1 (1828) 191; Kcnosawa, Kont 
112: Pause, Philip. Journ. Sei, 57 (199 

Food plants. Prises sp. and a species of tho Lauracee. 

Habitats.—Taihoke, Kahodai near Hassensan, Suisba, 

This species is rather common in the mountainous regions, 
wsttally being found jn smalt numbers. It has the habit of jump- 
ing from the host when disturbed, and the mates are much fewer 
than the females, Not vet discovered on the Orehidaeem in 
Formosa, though known to occur on plants of this family in 
Europe and Japan. 


tom. 49 (1916) 242; Рита 
п, "Tokyo $ (1930) 


ASTEROTIRIPS ANGULATUS Mood, 
Anterotlrips angulatus Hoon, Psyche 32 (1928) B0. 
Food plants. —Agalin Intchiense, Picus ep. 
Habitnts.—Taihoku, Sozan near Taihoku, Rimogan, Kuraru. 
New to the fauna of Formosa. My specimens have beer kind- 
ly determined by Dr. Н. Priesner. 


SUENOTIMUPS RUBROCINCTUS вым. 
rubvosinctae балар, Bull. Soo. Ent, Fr. (1801) 200; Ta- 

formosa 7 (1935) 75. (Other 
paper) 

Food plauts.—— Acacia confusa, Alnus formucuna, Віга orellana, 
Сале и sasanqua. Diospyros kuki, Elaeocarpus elliptica, Buge- 
nia jumbos, E. unifora, Glochidion sp, Prumus sp, Quercus 
rerivbitis, Psidium grajava, Weudlandie glabrata. 

Habitats —Throughout the lowlands. 

Common, sometimes occurring in abundance, but not yet found 
оп cacao in Formosa, though known as a serious pest of it in 
some countries, At times found in groups with Heliothrips 
hamorrhoidelis Bouché, 


Selenothri 
КАНАВЫ, Journ, Soc. Trop. Apr. 
literature is eicel in Takubashi 


CHIROTHRIPINAE 
«апкотнтағз TAKAMASIIE оно, 
Chirothcips takahashit Novrrox, Ann, Zool- Jan, 11 (1928) 389. 
Food plonts.Sorghum. sp., Mivcenthus sp. 
Habitats—Taihokv, Kahodai near Hassensan, Когази. 
This species inhabits the flowers, and the specimens collected 
are females only 


430 The Philippine Journal of Science ин 


ANAPHOTHRIPINA 
ANAPHOTIRIGS FLAVIGINCYCS Кату. 

Anaphothrips flavicinetes Karsy, Bull Juri, Bot, Buitenzore I 10 
(1913) 55; Bull, Deli Proofst. Sumatra 23 (1925) 24; Revue Russ. 
Ет. 25 (1033) 174; Ршебуев, Philip, Journ, Sei. 57 (1935) 256 
Коой plauts.—Setoria italica, Sorghum sp, and another plant 

of the Graminea. 
Habitats —Taihoku, Urai n 


cadores Islanc : 
‘This species attacks tho flowers and leaves, and sometimes 


occurs in large numbers on sorghum in the Pescadores Islands. 


г Татоки, Shinien, Mako (Pes- 


ANAPOTURIPS THENPERDUS Kerns 
Amaphathvips theiperdus Хаду, Treuhia 2 (1929) 64; Рттактл. 
Thysan. Europ. (1928) 205; Момлом, Ann. Zool, Јар. 11 (1928) 
20. 
Hood plant, known in Formosa. 
Habitat. —Taihoku, 
ANAPFOTRRIPS ORCEIWIT зи, 
Anaphothrips orchiii MOULTON, Hur. Ent, U. S. Dept, Agr, Tech. 
Ser, 12 (907) 52; Puweswrm, Thysan. Europ. (1998) 204; Mout- 
TON, Ann. Zoul. Jap. 11 (1928) 191: Proc, Нам, Ent. Soe, 7 (1928) 
100. 12. 

Food plaut.—Machilus sp. 

Habitnts,—Chikushiko, Sozan near Taihoku. 

In Formosa this species {з not found on orchids, but feeds 
On the leaves of the young trees of Machilus sp. Tho leaves 
are rolled along the margin, with the lower surface in. 
scieorga 


DORSALIS Moed. 
Scirtothrips dorsalis Hoop, Insee, Таксі, Menst. 7 (1209) 
KRISHNA AYYAR, Mem. Dept Age. 16 Ent. Ser. 10 (1928) 
351: RAXAKAUMNA AYYAR and MARGABaNDIU, Journ. Bumbay Nat. 
Hist. Soc, 34 (1981) 1024; PRIESNER, Doll. Soc. Roy. Ent. Exypte 
(932) ий, 183 
Food plants, 
chiloensis, 
Habitats Tainan, Taihoku. 
‚ Sometimes occurs in large numbers on leaves, but not ко in- 
Jurious. Near Taihokn sometimes rather common on the npper 
sides of leaves of strawberry plants in December, and found 
to breed on the teu plant at Kyoto. Japan, from where it has 
not been recorded, 


5 Rasa- 


Arachis hypoguen, Mangifera indica, Fragaria 
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THRIPINA 
ANVARIA CRETOPHORA Kar. 
Ayyaria chetophora KARN! 
(3926) 192; Rawaknısn! 
Ser, то (1908) 256, 
Food plants.-—Glyeine, Canavalia, and other Leguminose, and 
Gossypium indicum, 
Habitats.—Taihoku, Куакуокийо near Heito. 
‘This species commonly feeds on the lower sides of leaves of 
cultivated beans, and many adults are seen on the leaves of 
cotton, Compared with the holotype by Dr. H. Priesner. 


YRANKLINIELLA PONSONA: маза. 

Pranklivietta farmers Movyrow, Aum. Zool Jap, 11 (1928) 291; 

STEINWEDEN and MOULTON, Proc. Nat. Hist. Soc, Fukien Christ, 

Unis. China 2 (1920) 21; TAKATASHL, leonogr. Ineret. Japon. 
(1932) 1695, 

Food plauts.—Arachis hypogaea, Bauhinia sp., Citrus spp., 
Crcimis sp., Cucurbita moschata, Gossypium indicum, Ipomoea 
batntas, Lagerstroemia indica, Luffa cylindrica, Melastoma enn- 
didum, Rosa spp., Saccharum oficinerum, Styrax suberifolium, 
and other species. 

Habitets—Taihoku, Shinko, Kywko near Shinchiku 
Kagi, Shinka, Tainan, Takao, Heito, Chippon near Taito, 

Very common in the Пожега of a wide range of plants, but 
usually very rare on the Graminew. The females much out- 
number the males. 


Mom. Dept, Age India, Ent. Sor. 9 
АУУАВ, Mem. Dep. Agr. India, Ent, 


Tosei, 


^ созззуги! (зм, 
Ewtirips gossypii SumRAXL, Air. Exp. Sta, Formosu, Special Rept. $ 

(1912) 65. 

Food plant.—Gosasypium indicum. 

Habitats —Kagi, Heito. 

Closely allied to P. formosæ Moulton, but differing in the paler, 
smaller, and less sclerotized body. Pale yellow, prothorax 
darker, pterothorax somewhat reddish, abdomen dusky on the 
apical part. Found in the flowers and on the lower sides of 
leaves of cotton, while F. formos» Moulton is found in the 
towers only. 

MUS LA HOVE пере. 
Tamiothripe icfroyi Bag vit, Ann. & Mag, Not, Hist, VIII 12 (1974) 

292; BAGNALL, Bul. Ent. Res. 9 (1918) 63; Mouttux, Апп. Zool. 

Jap. М (1098) 201; ВАМАКУНУА AYYAR, Mem. Dept. Agr. Tadia, 
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t Ser, 40 (1029) 258; SYEINWEDEN and Movisos, Proc. 
Tist, бое, Fukien Christ, Univ. China 3 (1900) 2%; STEN 
Trana. Am. Ent, Soc, 59 (1933) 282. 

Food plaatts.—-Cameltia thea, C. japonica, Styrax suberifoliion. 

Habitats.— Taihoku, Hoppe, Gyochi, Chippon near Taito. 

Found only in the flowers, common on Camellia, and a single 
male has been taken on Styrar, 


TANIOTURIPS YARICORSIS 
Terwiotheips variearnis Миша, ‘Trans, Nat. Hist, Noc. Formosa $8 
(3928) 782: Takamasitt, fconogr. Insect. Japon. (1934) 1804 
SFEINWRDEN, Trans. Am. Ent. Soe. 59 (1921) 


ias. 


Food plauts.—Lutfa. cylindrica, Mangijora indica, Persea gra- 
tissima. 

Habitats.—Taihoku, Карі, Kuraru near Koshun 

Very rare in the northern part of the island. Pound only 
in the blossoms. 


тжзїотикитз DISTALIS Karny- 
Troniothrips distatis KARNY, Archiv f. Natur, 79 (1212) 122; Mem. 
Dept. Agr. India, Ent. Ser. 9 (1026) 196; RAMAXMSHNA AYYAR, 

Ann. 


Mom, Dept. Agr, India, Ent. Ser. 10 (1928) 250; Mouvro: 


Zool. Jap. 11 (1928) 297; STLINWIDEN and Мошлон, Prot. 
Hist. Soc, Fukien Christ. Univ. China 3 (1930) 2; 8тклхзуклек, 
Trans Am. Ent. Sac. 59 (1933) 2 


Талко бри lugietylin Kaas, Journ. Siam Soe, 16 (1923) 99; Bull. 
Ent Rex, 16 (1025) 190; Мет, Dept. Agr. India, Ent Ser. 9 
(1928) 100; RAXAXRISHNA AYYAR. Mem. Dept. Ase, India, Ent. 
Ser. 10 (1528) 338; Мег!ләх. Ana. Zoot. Jap. 41 (1908) 301: 
STHINWEDEN. Frons. Am. Ent. Бес, 59 (1023) 275; Fvt.ewAY, Prot, 
Sth Pacific Sei. Солт. Canada 1998 5 (1924) 2441 

Food plants.—Crotalaria, Astragalus, Tephrosia, Phascolus, 
Vigna, Dolichos, Vicio, and other Leguminosas, Nicotiana taba- 
cim, Гротоса sp., Luffa cylindrica, and other speci 

Habitats.. -Throughout the lowlands of Formosa, and some 
mountainous regions (Urai near Taihoku, Shikikun near Taihei- 
san, Kurasu near Hassensun, Matsumtne near Saramao, Fujieda 
near Rokki); Bote] Tobago (Katosho). 

This species ts abundant through the year in the flowers of 
various legumes, but is found in smal] numbers on other plants. 
It has not been detected on the leaves in Formosa, though some 
were observed attacking the lower sides of the leaves of a bean 
ut Nago, Okinawa, Loochao, April 27, 1830. 

The males appear in any season, bul атс much fewer that 
the females. In T. distalis the fore femora and the third an- 
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teunal segment are quite dark, whereas in Т. longistylus tho 
fore femora are light in color within and tbe third antennat 
segment is at least paler than other segments; but there is 
recognized no morphological difference between them. Mare- 
over, these two are found together in the same flowers in 
Formosa, the latter form being the commoner. 

Many females belonging to the form fongistylis were collected. 
on Tephrosia at Koronya, Ponape Island (Japanese South Sea 
Islands), August 26, 1933. Tho species has been known from 
Fiji and Sunda Islands. but not from Ponape Island. 


UNITIES CLARUS Moulton. 
Trviothrips clarus MoCLToN, Trans. Nat. Hist. Soc. Wormesm 18 
(2028) 287; STEINWEDEN amd MOULTON, Proc. Nat. Hist, Soe., Fu- 
Kien Christ. Univ, Chima 2 (1990) 22; STZINWEDEN, Trane. Am. 

Ent. Soe. 59 (1933) 281. 


Food plaut. —Raphaxus acentkiforni: 
Habitat. Taihoku. 


TUNIOTERIPS CANAVALUE Мои 
Teniothrive спяахайт Мошлох, Ало. Zool. Jap. 11 (1928) 295; 
SreIxweoex, Truns. Am. Ent. Soe. 59 (1933) 280. 
Food plant. —Canavolis. obtusifolio, 
Habitst.—Rotel Tobago (Kotosho). 
NIOTURIPS олом Ж Mellon. 
Treniot vps formose MOULTON, Ann. Zool. Јар. 14 (1928) 298; STEIX- 
EDEN, Frans, Am. Ent. Soc. 59 (1902) 216. 
Food pleut, Санатта obtusifolia, 
Habitat.—Rotel Tobago (Kotosho) . 


TARIOISRUS XOTOSMOI Mosen. 
Tanioth Мошлох, Ann, Zool, Jap. 11 (1908) 3 
wines, Trans. Am. Ent. Soc. 59 (1033) 284 


Food plant. — Canavetia obtvsifotia, 
Habitat. —Botel Tobago (Kotosho). 


‘TRNIOTHRIES GRACILIS. мнн. 
Teniothrips gracilis Mouttox. Trans, Nat. Hist, Sae, Formosa 18 
(1928) 289; 5тықәтохх and MOULTON, Proc. Nat. Hist. Soc, Fu- 
kien Christ, Univ. China $ (1920) 23; STeNWEDEN, Trans. Am. 

Ent, Soc, $8 (1983) 272, 283, 


Fond plant.—One of the Leguminose. 
Habitet —Taihoku, 


Sms- 
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нію COUNATICENS Priesner, 
Teeniothripe counaticers Powsxrn, Stylop 4 (195) 127. 

Pood glewts.—Torenia concolor, Languas sp. 

Hubitets.—Shinten, Urai, Rarasan, Sozan, Taiheisan, Ta- 
roko, Mihurashi and Miyama wear Chippon, Chushinron near 
Rokki. 

Very common in the mountainous regions; attacks the flowers. 
А few specimens have been taken in the blossoms of Melastoma 
sp. at Gusuku, Amamioshima, Loochoo. 


TES 


TANIOTHRIPS OMFOPIAS нес 
Tauiathrips orcophites PrissxEs, Philip. Journ. Sri. 57 (1935) 155. 
Food plants—Torenie concolor and a plant of the Rosacew. 
Habitats.—Rarasan, Tatheisan, Muroruafu, Matsumine, Ari- 
sun. 
Common in the mountainous regions; some specime: 
taken at Ubasa, Oita Prefecture, Japan. 


DENIOTHEUPS SVLEUMATUS Priemer. 


s were 


Taniathrips xwlfuratus. Рю: 
Food ylants.—Camellia japonica, Clerodendron sp., 
басена. 
Habvitats.—Taiboku, Shinten, Matsumine. 
TANOTERIS ENT (Zimmerman) 
Plaropus amithi ТачмЕНмАР, Bull. Inst, Bot, Buitenzorg 7 (1000) 10. 
Teniothripn smithi тїзє, Trans. Am, Ent. Soe, 59 (1831) 288; 
Prikssom, Philip, Journ. Sci. 57 (1925) 355, 
Food plants —Orchids. 
Hebitats.—Taihoku, Hori. 
Always found in the flowers; common at Eoi 
mosa. 


SER, Philip. Journ. Sci, $7 (1915) 358. 


'arcissus 


j, central For- 


тлуїотикир ARAULE эө. nor. 

Female. —Dirty pale yellow, slightly deeper in color on thorax. 
Eyes black: ocelli orange-yellow, dark pink on the crescents. 
First antenna! segment pale whitish yellow, second dusky 
throughout, third dusky, pale whitish yellow on basal and distal 
Darts, fourth dusky except on basal small pale part, fifth to 
eighth dusky, fifth slightly paler on basal small pari. Second 
to sixth abdominal tergites with a broad, obscure, somewhat 
Pale brown band along anterior margin, which is not well de- 
fined on hind border; anterior margins of these tergites nar- 
vawly brownish except on lateral part and а very thin trang- 
verse gruy line behind brownish margin. Legs pale yellow, 
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tarsi paler, with tips dusky. Wings pale brown, forewings 
with a very small, indistinct, clear area behind the forevein near 
bas Prominent sete on body and wings brownish black. 
Head slightly wider than long, somewhat constricted behind 
eyes, slightly arched on checks. slightly constricted basally, a 
little protruding anteriorly, and widely and distinctly divided 
at front end between antenne, with some thin, indistinct, trans- 
Verse striæ on posterior part. Eyes slightly protruding, much 
narrower than vertex, much longer than half length of cheeks, 
with some curved setae, distinctly diverging on the mesal mar- 
gins except on posterior part; facels large, six, arranged on 
lateral margin. Осе closely placed between posterior halves 
of eyes, ax wide as crescents, posterior ocelli larger than an- 
terior, well separated from eyes, ocellar triangle much wider 
than long; interoccllar bristles very long, very stout, inserted 
between posterior ocelli, very slightly curved, strongly diver- 
fing, па stout as postangular bristles of pronotum, in eontaet 
with теза] sides of oceli, about 0.056 mm long. Postoeular 
sete short, thin, nearer to eyes than to cheeks, about 0.014 mm 
jong; three similar lateral sete behind cach eye; two pairs 
of short thin setze also in front of ocelli; two pairs of very long 
sete on anterior part of venter of hend. Antenna about 
twice as long as head, a little separated from eyes; first seg- 
ment wider than long; second constricted on basal part, much 
longer than wide, with six or seven very long seta; third nar- 
rowost at base, broadest on middle swollen part, constricted on 
distal part, 2.5 limes as long as wide, with three or four very 
long sete, aud a pair of sensory cones which reach basal part 
of fourth; fourth similar in shape io third, about 2.5 times as 
long as wide, with three very long setz amd a pair of sensory 
cones; fifth a little narrowed towards base, not swollen, con- 
stricted basally, twice as long as wide, with about four very 
Jong sete which are shorter than those on fourth; sixth about 
2.2 times ax long as wide, with a simple sense cone arising 
from about the middle and reaching apex of eighth; seventh as 
long as wide, narrowed distally; eighth twice as long as wide, 
1.5 times as long as seventh; lengths (and widths) of segments 
аз follows: Ш, 0.069 mm (0.028 mm); IV, 0.065 (0.026); У, 
0.037 (0.018); VI, 0.046 (0.021); УП, 0.009 (0.009); VIII, 
0.014 (0.007). Pronotum about 1.7 times as wide ss long, 
nearly as long as head, rounded on lateral margin, with rounded 
corners, hind margin slightly shorter than anterior, with six 
bristles; over fifty, somewhat curved, rather long seta scattered 


436 The Philippine Journal of Science E 


on pronotum except ол а pair of large, median, circular areas 
behind middle, setze about 0.019 to 0.023 mm long; two setm on 
anterior angles, curved, as long as dorsal ones; postangular 
sete very long, very stont, pointed, equal in length, about twice 
as long as median pair of sctz on hind margin, about 0.060 mm 
Jong; pterothorax a little wider than pronotum, median bristles 
on metanotum, far separated from anterior margin, a little 
curved, about 0.51 mm long. Abdomen broadest on middle, a 
second to eighth tergites with two pairs 
of sele, which are much shorter on anterior segments, median 
pair of sele on eighth tergite about 0,055 mm long; cighth 
segment completely set with teeth on hind margin; ninth seg- 
ment with two pairs of long stout dorsal sctv, two pairs of 
smaller ventral sete, and two pairs of long lateral ones, which 
are longer than segment; tenth segment with two pairs of very 
long stout sete, which are shorter than 
lateral ones on ninth, but longer than 
dorsal ones on ninth; postangular brist- 
les long, усту stout, pointed, a little 
curved, about 0.069 mm long on sixth 
segment; sternites without accessory se- 
te, Wings reaching eighth abdominal 
segment, forewings with seven basal 
and two distal sete on forevein, thirteen. 
seta on hind vein, and twenty-five sete 
meri tea of adm few On front margin, which arc very stout, 
mostly a little curved, and those on veins 
about 0.059 mm long; one of the marginal sele near tip much 
thinner; double fringe of hairs not observable in my specimen. 
Legs with many short setm; femora nearly as long as tíbim, fore 
tibiz about four times as long as wide, Body about 1. mm, 
hend about 0.148 mm long, about 0.162 mm wide, antenna about 
0.8 mm long, narrowest width of vertex between eyes about 0.069 
mm, pronotum about 0.222 mm wide, mesothorax about 0.986 
mm wide, fore tibia about 0.16 mm long, Lateral bristles (up. 
рег pair) on ninth abdominal segment about 0.129 mm long. 
Food plant—Aratia bipinnata. 
Habitut—Asahi (Тано-сћо). 
A single specimen was taken by me in the flower, May 16, 
1935. This species is characterized by the very large interovel- 
Jar bristles and the shape of the front of bead. In Steinweden’s 
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key to the species of Tæniothrips this thrips runs to group II 
B, but differs from all the species in it, as well as from all spe- 
cies wot included in the key, Tt is easily distinguished from 
T. glycines Okam. by the colors of body and antenna, the shorter 
sixth antennal segment, the pale brown wings, the shorter pro- 
molum, and other character ‘The type is in the collection of 
the Department of Agriculture Research Institute, Formosa. 


TUENIOTIRIPS ALLIORUM Улам, 
Taviethrips aliorum Patnsxen, Stylops 4 (1995) 128. 
Food plant. — Allie. fitidosim. 


Hebitats.—Taihoku, Heito; Naha, Okinawa, Loochoo. 
Common, but occurring in restricted numbers, 


тага TABACE Lindeman. 
Thrips бабае: Lindeman, Kagxv, Mem. Dept. Agr. Tadia, Ent. Ser, 8 
(8926) 199; Гилад, Taysan, Kurup. 3 (1021) 4: 
Journ. Soe, Trop. Акт. Formosa 7 (1935) 76; STEELE, Common: 
Ith Austr, Council for Sci, & Indust, Rei, Pamph. $4 (1903) 
(Other citations are given im Prlesner's amt Takahashi's 
papers.) 

Food plants.—Allism spp. 

Habitats—Throughow, the lowtands, 

In Formosa this species is confined to onions, no specimens 
having been found on other plants, though the species is exten- 
sively polypbagous in other countries. It is very common on the 
leaves and flowers from April to June near Taihoku and much 
reduced in numbers during winter; no male has been discovered. 


HIPS FORMOSANUS Prien 


Thrips formosanus Presser, 
94 (1034) 1 


L Tijdsshn, у. Nodert-Ind. 


Food plants—Vivte sp., Lilium sp, and other species. 
Habitate—Taiheisan, Niitaka-yama (Mount Morrison). Ti- 

nokiyama and 'Гакйтї (Такао Prefecture), Tzumo (Taito-cho). 
Common in the flowers on high mountains, 


THRIPS KARNYCANCS Preises 
Thrive harayianes Pawsxer, Nutuurkund. ‘Tijdschr. v. Nedert-ind. 
LEE 
Food plast.—Bambusat 
Habitat. Хай (‘Takao Prefecture). 


Trans, Am. Ent. Sor, 59: 269. 
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MOPS пахт уник | 

—— Rull. Ent. Res. 0 (1916) 453; Kanay, Journ, 
Tn Coc. 10 (1903) 100; Stonuro, Ann. Zvol, Jape 11 (1928) 00: 

RAMAKRISHNA AYYAR, Mem. Dept. Лит, India 

261; Taxantasity, ono. Tet Japon, (193 

usus Аттан, Agn @ Livestock ladia 2 (1900) 3 
иши, Tijdschr v. Мейил. 94 (1034) 269. 


Food plants Oryza. sation, Zea mays. 
Habitat, — Faihoku. 
Not common, rarely occurring in abundance. 


Ert Ser, 10 (1928) 


TERIOS BAWATIENSIS Orente 
Euthripa haswniiruait Moncax, Pros. U. З, Nat. Mus. 46 (19 
Thrips hawaiiensis Pwwsxen, Natur, Tijdschr. v. Ned 

(1994) 200, 
Fænisthripa hawaiiensis Мошлох, Pror. Jaw. Ent. бос, 7 (1928) 
S; STRINWEDEN, Trans. Am. Ent. Soc, 58 (15:2) 286. 
Thrips albipes BAGNALL, Ann. & Mag. Nat, Hist, VIMI 33 (1914) 25; 
Ent. Month, Mag. 64 (1928) 121; RatakRisina AYYAR, Мет, Dept, 
Aur. Indiu. Ent. Ser. 10 (1928) 261; MOULTON, Али. Zoo). Jap. 11 
(1928) 262; STEINWEEN and Молох, Prec. Nat. Hist, Sac, Pn. 
kien Christ, Univ. China 3 (1030) 24. 
Feniothvips pattipes MOULTON, Ane, Zool. Jap. 11 (1028) 202. 
Food plants.—Acacia confusa, Allium fistulosum, Callicarpa 
formosana, Camellia spp, Citrus spp., Aralia sp., Casfanen хр, 

Clerodendron spp., Cirsium spp, Chrysanthemum coronarium, 

Erie nudicanlis, Gardenia florida, Gordonia anomala, Gossypiim 

indicum, Echinochloa erusgatli, Hibiseus rosa-sinensis, H. syria- 

виз, Ipomoen batatas, Jasminum sp., Ligustrum japonicum, Li- 

lium spu Lufa cylindrica, Luntana sp., Morus alba, Mallotus spp., 

Murraya spp., Миха sapientum, Melastoma candidum, Michelia 

Spp» Miscantivus sp,, Nerium indicum, Narcissus tazetta, Nophe- 

lium litchi, Psidium. guajava, Phoenix hanceana, Passiflora sp. 

Papaver somniferum, Plumiera acuminatu, Рексейаязв. japoni. 

cum, Raphanus sp, Sansedieria zeylunica, Sambuers sp. Sac- 

charum офематит, Tephrosia sp., Vigua sp, Zeu mays, etc. 
Habitate— Throughout the lowlands and some mountainous 

Yegions (Urai, Kurasu and Kuhodai near Hassensan, Funkiko, 

Asabi and Kakayo, Taito-cho, Habon near Musha, Fujieda near 

Rokki) ; Mako, the Pescadores Islands. 

‘This species is the most dominant and polyphagous thrips in 

Formosa aud is common in Loochoo and Japan. It feeds on 

а very wide range of plants, including the Gramines, but hax 

mot been found on the Gymnospormæ or the Orehidaces. The 

species attacks the flowers only, and is very injurious to the 
poppy. The males are as common as the females, 
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TRIPS FLOKUN Shot. 
Thrips ferum бсизили, Situngsbor. Каен, Акай, Wisemsch. 
Wien, mathom.-nnturw, Klasse 122 (1919) 33; KAwxv. Arehiv f. 
Жой, 17 (1924) 13: RAMAKRISHNA AVYAR. Mets, Dept. Age, Indio 
Eet, Ser, 10 (1928) 201; Ree, Ind. Mus. 34 (192) 277: 36 (1900) 
4231 Pun, Natuwck, Tijdschr, v, Кеба Тай, »4 (1934) 5 
тузы, Commemwvalth Austr, Cmncil for Se 
Pamph. 54 (1935) 39. 


& Indust, Hos. 


Food plants.—Citrus limum, Styre suberifolien. 
Habitats.—Taito, Chippon. 
Not common, always inhabiting the flowers, 
THRIPS CLARUS мал 
ws MOULTON, Trans, Net. Mist. Soe, Formosa 18 (1923) 


Foud pleuts.-—Atliem. fistulosum, Bidens pilose, Сент se. 
tivus, Cirsium sp., Chrysanthemum coronarinm, Setaria italien, 
Ipomoea. batatas, Gossypium. indicum, Lilium sp, Lantana sp. 
Miscanthus sp., Робуротит sp., Viola sp., Zea эў Varto 
legumes, and other species. 

Habitate.—Throughout the lowlands, and some mountainous 
regions (Chakon near Urai, Rarasan, Shikikun near Tatheisan, 
Kahodai near Hassonsan, Arisan, Funkiko, Musba, Marikowan, 
Hakku, Kotobuki and Izumo, Taito-cho, Hinokiyama, Такао Pre- 
Teeture). 

Very common; usually found in the flowers, but sometimes 
attacking the leaves of cotton and the flower buds of the lily 


тині EXTENSICONSES еж, 


Thrips pallipes MOULTON (nee Basmalt), Ann. Zool. Jape 11 (1928) 
202. 

Food plants.—Clerodendron sp. 

Haditets.—Taihoku, Tansui, Si 

Not common, feeding on the flowers, 


vd a plant of the Composite. 
Daiton-san, 


OSONEUROTIIdeS) ADDENDUS Prince, 
Thvipe (Isoncurothvipa) addewdex POSNER, Natuurk. Tijilechr. v. 
Netlerl-Ind, 94 OSH) 2 


Fuad plants.—Ono of the Composite, and other species. 

Habitats —Sbijukei, Botanwau, Kuraru, Banro. 

Common in the flowers of various plants in the southernmost 
part of the island, but not found elsewhere. The mules are 
common. 
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тиз (ISONEUROTHRIPS) TAIWAKUS тет nev- 
dsoncurotkrips pallipes MOULTON, Trans, Nat. Hist. Soc. Formosa 18 
(1928) 296. 
Food plant-—A plant of the Leguminoss. 
Habitet.—lori. 
Moulton's name is preoccupied by Thrips pallipes Bagnall. 


‘TORIPS (ISONEUROTHRIFS) SETIPENNIS Mouton. 
Thrips (sencurothrips) sctipenni¢ MOULTON, Trans, 


Formosa 18 (1928) 297, 
Food plant—Unknown, 
Habitat —Taihoku, Bote! Tobago (Kotosho) 


TRRIPS GUCHOCHFTLALOTIRIPS) ABDONINALIS Cen ford, 
Thrips ebdowiantis Crawvoro, Pomona Coll. Jouwm. Ent. 2 (1910) 
м. Flovida Axe, Exp. Sta, Boll. 168 (1923) 44 
Micrecephatothripr aldominalis BAGNALL, Am a 
13 (1026) 114; Movutox, Aun. Zool, 
зем and Mavizess, Proc, Nat. НЫ 
з (1030) 27; ТАКАНАКИ, conor 
Thrips (Ctonethyinetlay atdominntis MOULTON, Prac. 
т (098) 110, 192. 


Food plants. —Ayeratun. conyzoides, Chrysanthemum corona- 
rium, another plant of the Composite, and a plant of the Le- 


suminose, 
Habituts.-Taihoku, Wiehiseisan, Kinpori, Klirun, Tonroku 
near Urai; Mako, the Pescadores Islands. 


TORIS (FULMERIOLA) SERRATUS (Xen. 
Physothvips ететін KOS, Мы 
{Not available.) 
Phlevothrija pallidievruis MATS f 
d, аскага Formosos (1910) ti 
Stenothrips minutus Кла, Zeite, уйа, Taseclenbiol. 11 (1915) 85; 
Ana. Zool, Jap. (f (328) 207; Takautasm, eon. 
on. (19:2) 145. 
Thrips машон: Ismos, Insecta Mats 
Theins (Saccharothrips) зори P 
сдана, 94 (1934) 240. 
Food plant —Succharune officinarum, 
Habitots.—Taihoku, Shinka, Tainan, Zenka, 
Sometimes occurs in large numbers on the leaves and in the 
Rowers, but is usually less numerous than other species on sugar 
cane, 


Froid, Oost-Java 43 (1893), 


part). БОРН, u, mützl, Тонар. 


pore 9 (1934) 55, 
suem, Natourk. Tijdschr. v. 
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ISOGB/ETOTIPRIPS QUERCI Meri 
Teochztothriys querei Mouttox, Ann, Zeol. Jap, 11 (1926) 307. 
Food plant. Quercus sp. 
Habitat. —Taihotu, 
DOLACOTURIFS ORIENTALIS Priemer, 
Bolacathrips orientalis PnizsNr&, Philip. Journ. Sei, УР (1936) 963. 
Food plant —Allium fistulosum. 
Habitat, — Toihoku. 
PARAMALIOTHRIPE TAKATASHIE Priemer. 
Parabaliothrips tekakeshit Panzer, Stops 4 (1935) 125. 
Food plant.—Liquitambur formosana, 
Habitat. —Kanko near Shinten. 
Attacks the lower sides of the leaves, 
FARABALIOTURIS GRANDICEPS Ринат, 
Pavabatiothvips grondiceps Petksxrm, Stylops 4 (1908) 126. 
Food plant—Quereus sp. 
Hobitat.—Roimei at Hassensan. 


DOCIDOTIRIPS. IMITANS. Priesner- 
Docitothrips imitans Paresxxa, Stytops 4 (1990) 127. 


Food plant.—Psidium guajava. 
Habitat. —Kurarw near Koshun, 


TUBULIFERA 
PHLQ@OTHRIPIDE 


PHLÆOTHRIPINÆ 


FYNATXOTRRIPS UZEI Zimmerman- 
Gynaikothrips нем rowex wan, Boll. Inst. Bot, Buitenzorg 7 (1900) 
32; Karny, Central f. Rakter. Parasitenk. u. Infektionakr. 30 
Abtell. 2 (1911) 561; Marcellina 11 (1812) 323; Hoon, luec, Srscit. 
; Kanwy and Талл, Bulk Jardin Bot 
; Карму, Жей. f. wiss. Inseetenbiot, 20 
Taranasit, Trans, Nat, Hist. Soc. For- 
mosa 12 (1922) 30; KARXY, Treubin 3 (1922) 325: Journ, Siam 
Soc. 16 {1923) 145; WATSON, Floridu Age, Exp. Sta. Bull. 168 
(1922) GR; Movzrow, Ann, Zool. Jap. 14 (1928) 315: Памлкванка 
Avra and Mancinaxouy, Journ, Bombay Nat. Tist, Soe. 34 (1031) 
3040; Райхяхкв, Rev. Zool, Bot, Africa 22 (1082) 198; TAMANASMI, 
Bot. & Zoot. Tokyo 2 (1034) I 
ga 
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‚ Sper Дем. + (1M5) 


Lietkrigt sp. MARS, Foret Exp. Sta, Formo 
16, 
Cryptothvips sn. Taxanasnr, Debuts, 


(21921) & 


ushi (Zool. Маш. Te 


Food plants.—Ficus retusa, F. swinkoe 

Habitats— Throughout. the lowlands; Mako, the l'osedores 
Islands. 

Very common in Formosa and Loochoo on Piens refusa, rolling 
the leaves. The galls of this species are inbabited by the inqui 
limes AMesothrips jordani Zimmerman ips reimechua- 
drai Karny, Haplothrips inquilinus. Priesner, Smeriuthothrips 
tekuhaskii Moulton, and other speci 


SUERINTHOTIHOVS VITITORUS inner. 
Smerinthothrips vitieorws Рикак, Philip. Journ. Sci. 57 (00% 
Gyvaibothrips elaripernia Моштох (nve Karny}, Ann. Z 
(1023) 208; ЗША, Insecta Mats, Sapporo 6 (1901) 
wasnt, Bot, & Zool Tokyo 2 (19:4) 1 

Gynaikothrips sp, ТААНАЗИ, Dot. & Zou 
182 


Food. plant. —Vitis shifunensis. 

Habitats. Throughout the lowlands. 

This species is common wherever the host plant grows, rolling 
ihe leaves; and the galls are invaded Бу Haplothrips inguilinus 
Priesner, 


Tokyu 2 (134) 1828, 


SMENSTKOTURIPS LILIACEAE Movin». 
Gyunitothrips Filite Morirow, Ann. Zool. Jap. 14 (19281 A10; 
Таканазт, Bot. & Фоп], Tokyo 2 (1934) 18: 
Food plauts,—Smiloy spp. 
Hobitats.— Taihoku, Urai, 3j 
Kahodai near H: 
Kasbun. 


ten, Sekitae, Kannonsan, Hori, 
'ensan, Daíjerin near Shínsujei, Kuraru near 


Yat полы 
, This species is very common, rolling Lhe leaves, and is sonw- 
times found with Smerinthothrips kuwanei (Moulton) in the 
galls, Many specimens have been taken on Smile; at Iriomoie, 
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Loochoo, The males are common, bui usually less numerous 
than the females. 
SMERINTIOTIVOS YCASAT Coulton), 
Gynaikothrips yuases MOULTON, Ann, Zool. Jap. 1t (1998) 315, 

Food plant — Unknown. 
Habitat.—Domon neur Karenko, 
JERINTHOTIRIPS KLWAYAMAE ¢ 
найы Куры дик 
18 (1928) 302. 

Food plent —Viburnym arboricola. 

Habitats.—Karapin, Ковал 

Wound on the lower sides of the leaves. 
SHERINTHOTIIOPS SIAMENSIS Karay 

Gynaikothrips siamensis Кайту, Treubia 3 (1923) M9; Journ. Siam 
Soc. 16 (1922) 134; Mem. Пер. Agr- India 9 (1026) 234. 

Food plants —Lithocarpus sp, Quereus sp. 

Hubitats—Suisha, Kahodai near Hassensan. 

Found in smal! numbers on tbe lower surface of the leaves, 
SHERINTIO TIPS CITRICORNIS. «чели. 

Сутай нбр eitricoruis. Молло, Tro. Nat. Ша, Soc. Formosa 
18 (1928) 300. 

Pood plant.—Liquidembar formosana. 

Habitats —Taihoku, Shirin. 

Attacks the lower surface of the leaves. 
SMBRINTHOTHRIPS TAKAUASHIT Monte. 

Gynaitathrips takahashii Maustox, Ann. Zool Jap. 11 (1928) BI; 
TaKAUASH, leonogr. Insect. Japon. (1082) 1801; Rot, & Zook 
Tokyo 2 (1931) 1829. 

Food plent.—fices retusa. 

Hubituts—Taihoku, Kikamon near Bory 

Always found in the galls of Gynaikothrips uzcli Zimmerman, 
being very commun in Formosa and Lavchoo including Ama- 
mioshima. 


ryermai MOUTON 


Trans, Nat. Hist, Soe. Formosa 


SMERINTHOTHIOPS КИЗ ANAL (лоном. 
Gymaikothrips КиканаЕ Mowaos, Anm. Zool. Jap. 11 (1998) 305; 
ТакАмани, Bot, & Zool. Tokyo 2 (1404) IRA, 
Mesothrips claripewnis Taxawasi (nee Moulton), Iconogr. Insect. 
Japon. (1909) 1890. 
Food plonts.—Piper futokadsure, Smiles: china, Silex кр. 
Habitats —Yaiboku, Shinten, Sekitac, Sozan, Ural, Rarusem, 
Oryukei near Tose, Habon near Musba, Daijurin near Shin- 
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ги, Chippon, Kowarun, 


suiei, Koshun, Kikamon near Boryo, Kura 
Botanwan, Tachibana (Taito-cho). 

This species is vory common, especially on Pipor futokadsura, 
forming galls on both food plants. Sometimes found associated 
with Saterinthothrips liliaceæ Moulton in the galls on Smilaz, 
while the galls on Piper are inhabited by the Inquilines Liothrips 
piperinus Priesner and Heplothrips inguilinus Priesner. The 
galls on Smior are similar in shape to those of Smerinthothrips 
19їаесю Moulton. 


kranai Douton) i elt 


IPS FORMOSENSIS Priesner. 
Neosmerivthathrips: formosensis Pmi 


эл, Phi 


» Journ. Se. 57 


Fuod plent —Unknow 
Jiabitats.—Mako, the Pescadores Islands. 
ORETOTUNIIS нотою (enon 
Сипай а он rotundus Marro, Trane, Nat, Tist. Soe. Form 
(1928) 204; Ann. 200], Jap. 11 (1928) 3S1. эке mae 
ийин сртот. PRESEN Traian) (1020) 4 
Food plant, — Cinnamomum camphora. 
Habitat.—Taihoku, 
Very scarce, occurring in restricted E 
. numbers in th 
on the young shoots. кра 
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HOPLOTIM-TS TUNCOSUS Mash. 
Hoplothrips fuugosus MOULTON, Trana. Nat, Hist. Soc Formosa 18 
(1928) 305. 
Food plants —Polystictus sp., and other fungi of the Polypo- 
racer. 
Habitats.—Taihoku, Kagi, Keiko near Karenko. 
Sometimes found mixed with Hoplothrips japonic: 


Karny. 
MOPLOTHAIES элес 
Dorctathrips 


£ Naturgesch. 79 Abtei A 
› Ann. Zook. Jap. 11 (1928) i30. 

Food plants.—Fungi of the Polyporacex, 

Habitats.—Taiheisan, Keiko near Karenko, Chipponsan, Ku- 
таги. 

Sometimes occurs in large numbers, grouping with Hoplo- 
thrips fungosus Moulton. 

OPLOTHRIPS (0DONIOPLOTRRUS) DENTIFER Prae. 
Hoplothrips (Odoxtoplotirips) dentifer Patania, Philip. Journ, Sei, 
57 (1935) 365, 

Hoplothrips sp. ТАклилзти, Bot. & Zool, Tokyo 2 (1934) 1833. 
Food plants —Bladhia sieboldii, Clerodendron sp. 
Habitat—Taihoku, 

Found associated with Mesothrips claripennis Moulton on 
Bladhia, and in the flowers of Clerodendron, Also taken at 
Nishinakama, Aniamioshima, Loochoo. 
снхтатпптез MAGNUS Soult, 

Cruptotarips magnus Morton, Trans, Nat Hist. Soc. Formosa 18 

(1928) 290; Ann. Zool. Jap. 11 (1928) 329, 

Hood plant.—Unknown. 

Habitat.—Kotosho (Botel Tobago). 
сятгтоталаг SAVTERI Karr: 

Cryptothripe sauteri Karny, Suppl, Ent, 2 (1902) 127; Movuron, 

Ann, Zool, Јар, 11 (1998) 200. 

Food plant.—Unknown. 

Habite! Kankau. 
LUCTAMIPS PIPERINUS Priesner. 
hripe pipers Dunst 
Food plant—Piper futokadsur 
Habitets—Rarasan near Urai, Habon near Musha, Chippon, 


Botanwan. А ' s 
Always found in the galls of Smerinthothrips kuwanai Moul- 


ton, but in far fewer numbers than the host species 


, Philip. Journ, Sei, 87 (1835) 361. 
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партии FLOHIDENSIS Waton. 

Cruptethriys floridennis Warsox, Eat, News 24 (1913) 28 
(1915) $2; Florida Agr. Exp. Sta. Bull, 168 (1023) 69, 70; Movie 

‘Ann. Zool. Jap. 11 (1928) $29, 

ips foridensis Watsox, Florin Ent, ® (1993) 

Food plant.—Cinnamonim. camphora. 

/Taihoku. 

this species is very scarce, being found singly or 

in very smail numbers on the distal ends of the young shoots or 

in the leaf buds; however, it is very injurious in Florida, North 

America, 


—— 
Liothrips brevibus Kv, Marcelia 11 (1912) 156; Такма, 
Bot. & Zool. 2 (1944) 1820. 
Liothrips этии Moctren, Trans. 
208; Ann. Zool. Jap. 17 (2928) 32 
Japon. (1932) 1891. 
Fond plont—Matiotus теранйиз. 
Habitats, —Vaihoku, Kannonsan, Daitonsan, Tosei, Rokki- 
Уе ommon, shrinking the leaves; sometimes preyed upon by 
Hoplolhrips inquilinus Priesner. The Formosan specimens have 
been compared with the type specimen by Dr. IL, Pr 
Боты BREFTURE'S Very var. FLAVICORNIS Manten 
Livthrips Блейна Катту var, flevicornis Молох, Trans. Nate 
Hist Sor Formosa 18 (1925) 310, 
Food plant —Unknown. 
Habitat —Taihoku. 
CIOTURIPS HEPTAPLECRINUS reser, 
Liothrips heptaplorrinus Блізу, Philip. Journ, Sch. 87 (1835) 290. 
Food plent.—Heptoplcurum sp. 
Habitet.—Taihoku. 
LIOTRRIPS ЧА: Stan, 
Liotkrips terminulie MowwroN, Trans Nat. Hist. Soc. Formosa 18 
(1988) ЗИ; Апа, Zool. Jap. 11 (1928) 332. 
Food plant—Terminatia catappa. 
Habitat.— Koshun, 
 внухспоти 
Rinchothripa (Т) machiti Movcrox, Trans, Nat. Hist. Soc. Formosa 
19 (1928) 313. See Mort 
Food. plant —Machitus sp. 
Habvitat—Tattaka near Мизва. 


mnsa 18 (128) 
TAKADASHI, 1ооподт. Insect, 


ner. 


Takahashi: Thysnnoptera of Ғоғтоха 47 


VOLICHOSIERIPS FLAVIPES (Steven, 


Neoheegerio flevipce мотлох, Trans, Nat. His Soe, Ростова 18 
[m 


Food. plant. —Luphorbie sp. 
Habitet—Taiboku, 
DOLICHOTHRIPS MACARANGAL (etter), 
Necheogerit serenemngné MoCLTON, Trans, Nat. Hist, Soe. Formosa 
18 (10:8) 310; Такамазни, Jeonogr. Insect. Japon. (1932) 1889. 
Food plant.—Macaronga tanarius. 
Habitats.—Taihoku, Такао 
Very common, oecurríng in large numbers in the flowers and 
among the buds. 


бокзспотвттв гоми 
Dolichothrips mi 


тана 
is Pumsxrm, Philip. Journ. Sei. 8? (1925) 362. 


Food plunt.—Diospyros discolor. 
Habitat—Nisui. 
Attacks the lower sides of the leaves. 
PLFCTKOTURIDS CORTICINUS Priesner 
Pleetrothrins corticis Рет, Philip, Journ. Sci. $7 (1935) 371. 
Habitat, —Taihoku. 
Found under the bark of decayed trees, 


MESOTURIPS JORDANI Zimmerman. 

Mesathvipe jardaul 7аммкимах, Hull. Inst. Bot. Buitenzorg 7 (1900) 

16; KARNY, Journ, Siam Soc. 16 (1925) 145; PRIFSNER, Treabia 10 
(1920) 407: Tarawasm, Rot. & Zeol. Tokyo 2 (1031) 1810, 


Food plant —Ficus retusa. 

Habitets—Shekm, Gaisbatej, Тозе), Ni 
Нео, Daibu. 

Always found in the galls of Gynaikothrips uzeli Zimmerman; 
common in the south part of the island but absent in the north. 
‘The thrips recorded under the name Mesofhrips pyotes хат. de- 
bilis Karny, by Moulton,” from Formosa, may be this species. 


sui, Tainan, Takao, 


MESOTHRIPS ALLUAUDI Valet 


Mevotieripe айт! Vider, Bull, Soc, Ent. Feanee 1914 (1914) 21t; 
Mocuxox, Ава. Yoo). Jap. 11 (1928) 210. 


Food plant —Machilus sp. 
Habitut.—Talhoku. 


* Аюп, 2900, Jap. 11 (1928) 318. 
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MESOTHRIPS CLAYIPENNIS Мечи. 
Mesothrips claripennis Morrow, ‘Trans. Nat. Hist, Soe, Formosa 18 
(1928) 315; ТАКАНАЗИ, Bot. & Zool. Tokyo 2 (1934) 1883. 


Food plant —Bladhia sicboldii. А 

Habitats.—Taihoku, Sozan, Kannonsan. Also found in Am: 
mioshima, Loochoo. 

This species is common, rolling the leaves. The galls are in- 
vaded by Hoplothrips inquilinus Priesner and Hoplothrips den- 
tifar Priesner. 


ANDROTARIPS RAMACRANDRAL Karey. 

Androthrigs ramachandrai Kanns, Mem, Dept. Арт. Tadi: 

9 (925) 226; RAMARKISHNA AYYAR, Mum. Dept. Ар 

Ser. 10 (1928) 201; Мостток, Ann, Zool Jap, 11 

ТАХАШАЯНІ, Rot. & Zool. Tokyo 2 (1934) 1990. 

Food plant.—H'icus retusa, 
Habitets.--Nisvi, Tainan. 

Found associated with Gynathothrips uzeli Zimmerman, 


[us 


MAPLOTIRIPS GOWDEYI зем 
Heplothrips gowdeyi РВАМНЫХ, Proe. U. S. Nat. Mus. 32 (1908) 
14; Hoov, Insee. Inscit. Monstr, 1 (1910) 149; Mem. Queensland 
Mos 6 (1018) тат; Warsox, Florida Agr. Exp, Sta. Bull. 168 
(1823) 60; Молон, Ann, Zool, Jap. 14 (1928) 319; Proc. Hawait 
Ent, Soe. 7 (1928) 125, 134; Pursues, Bull. Soc. Roy. Ent. Exvpte 
1829 4 (1929) 216; 1820 4 (1981) 261; Record. Ind, Mes. 35 (1991) 

354; Mouttox, Bishop Mus. Bull. 313 (1095) 31 


Food plauts.—Ageratum sp., Allium fistulosum, Aster lauri- 
leanus, Bidens pilosa, Celosia spp., Chrysanthemum sp., Cirsium 
$P. Clerodendron sp, Cyperus sp., Emilia sonchifolia, Gossy- 
pium iudicum, Lantana camara, Lactuea debilis, Melastoma cun 
didum, Oenanthe Sp, Osmanthus fragrans, Rubus illecebrosus, 
Zea mays, and other species, 
Habitats Throughout the lowland: 
Very common in the flowers of vai 
HAFLOTARITS ACULEATUS кы 
Haplothrips aeuteatun Fabricius, Puirsxen, Thysam, Europ, (1928) 
597; Mocrres, Ann. Zool. Jap. 11 (1928) 219; Record. [od Мы. 
35 (1933) 366; Васкатт,, Ann, & Mag. Nat. Hist. X 11 (1923) 326. 
T'borotkrips palfídicoruis MarStwerk (ран), Schacd. V, лисы, 
Inscit. d. Zuckcrrohes Formosas (1919) 11, 


Pilocothripa patticornin МАТОВА, Mem. Soc. Ent, Belg, га (2911) 
133, 


Haplorhrips pellicornis MoLTOK, Ann. Zook Jap. 11 (1099) si, 
Food plants —Altivm fistulosum, Celosia argenteo, Cyperus sp., 
Hibiscus vosa-sinensis, Setaria italica, Miscanthus Sp, Oryza 


he Pescadores Islands, 
wious plants, 
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sativa, Saccharum officinurum, Sorghum sp. Spinacia oleracea, 
Zea mays, and other species, 

Habitots—Taihokw, Hokuto, Shinten, Каш, Shinka, Zenka, 
Heito. 

Common on sugar cane, at times occurring in large numbers, 
but searce on rice; always in the flowers. 


MATLOTHKIPS GANGETAUERI Schot 


Haplotkrips gangliancri Susur, Sitrgbericht, Akad. Wisa. Wien 
(3912) 1034; Калку, Mem. Dept, Agr. India, Ent. Ser. 9 (1926) 
217; Rawaxnisnsa Avyan, Mem, Dept. Акт. India, Ent, Ser, 10 


(1028) 292; Pirsen, Records ind. Mes, 35 (1933) 463. 


Food plauts——Setaria italica, Cyperus sp, Miscanthus spy 
and another plant of the Gramines, 

Habitats.—Tathoku, Shinten, Ikenohata near Bonbonsan, Ha- 
kumo near Tosci, Kahodai near Hassensan. 


MAPLOTURIPS CIUNENSIS. imr. 
Haplothrips ckincagis TRESS, Record, Inl, Mus. 25 (1923) 380. 
Haplothrips subtitiasimus f. fericola Молох (nce Priesner), Anu. 

Zool, Jap. t4 (4928) 320, 

Pood plants.—Ageratem sp, Astragalus sinicus, Altium fiste- 
losum, Bidens pilosa, Bladhia sicholdii, Castanea sp., Cirsium Spuy 
Clcrodendrou sp, Citrus spp., СатеЩи spp, Canna spa, Crota- 
laria айана, Chrysanthemum sp, Cryptotacnia canadensis, 
Gossypium iudicum, Ipomoea batatas, Jasminum sp., Lactuce do- 
bilis, Luffa cylindrica, Eria nudicunlis, Murraya sp., Morus alba, 
Nephelium litchi, Narcissus tazettn, Oenanthe sp, Oxalis viola- 
cca, Premis sp, Polygonum sp., Pueraria thuitbergiana, Rumer 
вр, Rosa sp, Rubus sp, Raphanus sp., Trifolium repens, etc. 

Habitats—Taihoku, Hichiseisan, Taiheisan, Urai, Shikikun, 
Suigen near Ruto, Ғопгокц near Urai, Кушко near Shiuchiku, 
Hakku near Musha, Iurin, Карі, Arisan, Tainan, Taito, Taroko; 
Botel Tobago (Kotosho); the Pescadores Islands. 

Very common in the flowers; the Formosan specimens have 
been examined by Dr. H. Priesner. Haplothrips subtilissimus 
Haliday does not exist in Formosa. 

WAPLOTEBITS CHINES Priesner var. MONTIVACUS Ралис 
Haplothrips chinensis Pricener var, montivagus Pate: 

Journ- Sei, 57 (1935) 366. 

Food plunts—Polygonun spp., Calticarpa formosana. 

Habitats—Taihoku, Urai, Taiheisan, Taroko, Kuhodai near 
Massensan, Arisan, Marikowan near Musha, Aderu and Budai 
near Heito, Torin (Taito-cho}. 


rm, Philip. 
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Very common in the flowers of Polygonum, especially in the 
mountainous regions. 
NAPLOTURU'S CERTUS теми. 
Haplothrips certus PRESSER, Troubia 9 (1029) 194; Record. Inl, Mas. 
35 (1902) 353. 
Haplothrips formose ТАКАВАЗИ, f 
1890. 
Food plants.—Cyperns sp. and а plant of the Leguminose. 
Habitots,— Taihoku, Shinten, Takao; Botel Tobago (Kotosho). 
Rather common in the flowers of Cyperus. Тһе Formosan 
specimens have been compared with the ty Dr, H. Priesner, 


т. Insect. Japon, (1922) 


APLOTHKUS VERNONUE Pri 
Шеина eejlanices vat. vernonie PRIRSNER, Treubin 2 (1921) 
4, 1; Bul, Deli Provfst, 22 (1025) fg. 17; RAMAKRNISHA Ал, 
Mem, Dept. Аха, India, Ent. See. 10 (1028) 
Haplothrips veruonte Pressen, Record. Ind. Mus. 25 (1993) 200. 
Food lanis. Cueimis sativus, Callicarpa formosum, Celosin 
cristata, Gossypium indicum, Ipomuen butalus, Lagerstroemia 
indica, Melastoma candidum, Pleuropterus hypoleucus, Pueraria 
thunbergiana, and other species. 
Habituls.—Taihoku, Shinten, Taroko, Kahodai near Hassen- 
san, Heilo. 


MaYLOTHRIS v 
Heplothripe vern 
dus. 35 (1942) 361 
Food plenis. —Cirsium sp, Lactuca scariola, Momordice cha- 
тална, 5 s 
Habitat. —Taihoku. 
WAWLOTHXIPS ALLI Ренат. 
Haptothrips allii PriEsNEA, Philip Journ. Sei. 57 (1935) 201. 
Food plaut.—Allium fistulosum. 
Habitet.—Sankaiseki near Takao. 
Very rare. 


m 


Priesnur var. grandior Puirswee, Record, Ind. 


HAVLOTERIPS LEVCANTIFSMI Sehrask 
Haplathrion leucanthemi Schrank, Ривз, Thysan, Europ, (1928) 
" Е 


Food plunt.—Ficus retia, 
Habitat —Mako, the Pescadores Islands (June 4, 1980) 
‘ew to the fauna of Formosa. Many specimens were taken on 
а composite at Kaibato, Saghalien, by Dr. Т. Shiraki, July 1930 
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At Make this species was found with Gynaikothrips uzeli Zim- 
merman in the rolled leaves, 
HAPLOTHRIPS INQUNANUS Priemer. 

Haplothrips inquitinne Ралева, Treubia 2 (1921) 4, 6; Калху. 
Mem. Dept. Agr. India, Ent, See, 9 (1020) 210; Rawaxweuna 
Arya, Mem, Dept. Agr. India, Ent, Ser, 10 (1928) 292; PRESSER, 

Takattayı(ı, Bol. & Zool. Tokyo 2 
Record. Ind. Mus, 46 (1984) 


"Taihoku, Daitonsan, Sozan, Matsumine near Sa- 
Taito. 

This species is predatory, being found in the galls of other 
thrips on Piper futokudsura, Bladitia sicboldii, Matiotns repandus, 
Vitis shifuneusis, and Fiers rotusa, but not in those on Smiles. 
Very common, especially on Pipor. 

MAPLOTHNIPS PUSCIPESSIS м 
Hoplothrips fuscipennin Мото», Ann. Zoo). Jap. 11 (1928) 320, 

Hubitat.—Taihoku. 

Found in the galls of Smerinthothrips kutwanai (Moulton) on 
Piper futokadsura. 


ALECRODOTHRIPS FASCIAPENNIS «Ромны, 
Gryptothrine fesciapeonis FRANKLIN, Proc, U, S, Nut. Mus, 33 (1808) 
121. 
Atcnradothrips fascignernts Matrox, Ann. Zeol. Jap. (1 (1929) 263; 
ТА, Bull. Ent, Res, 26 (1935) $3. 
Hobitats.—Taihoku, Kosuiko near Tainan. 
This species is predatory and is found on Citrus, Osmanthus, 
and Bischofia, Very scarce. 
зача PUGNATAIX Frame, 
eracenin pugnatrie PRUESNER, Philip. Journ. Sei. 57 (1995) 313. 
Leeuwenia йиз ТАКАПАЯНТ (ucc Bagnall), спос, Insect. Japon. 
(1902) 1598. 
Food plant.—Lilhocarpus sp. 
Habitats —Hori, Suisha, 
Found on the lower sides of the leaves. 


LEEUWENIA TAIWANENSIS a» nov- 

Fomale.—Bluck; first antennal segment somewhat brownish 
black, second yellow, blackish especially on basat half, third pale 
yellow, slightly deeper im color om distal widened part, fourth 
and fifth similar in color to third, but deeper in color on distal 
part, sixth pale yellow, darker and shaded with pale gray on 
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distal part, seventh yellow, dusky on distal half, eighth same- 
what yellowish dusky; femora bluck; fore із» blackish yellow 
except on distal yellow part, middle and hind tibias black ex- 
cent on distal one-third or one-fourth, which is yellow; tarsi 
yellow, dusky on distal half; bladders blackish yellow; wings 
pale brown; setas on houd dusky, but those on posterior angles 
of abdominal segments pute yellowish, 

Head including frontal produced pari about 1.4 times as long. 
as wide, straight and parallel on sides, very slightly narrowed 
at base, not constricted behind and across eyes, distinetly but 
only a little notched behind eyes; cheeks lacking granules and 
warts, nearly twice as long as суся, with about soven to ten 
short spinelike setae which are about 0,023 mm Jong, irregularly 
arranged execpt on about basal third; vertical rcticulations 
reaching a litte behind posterior ocelli, but not postocellar 
setae; postocular bristles short, about 0.042 пип 
long, pointed, distinctly apart from cheeks, a litte 
nearer to cheeks than io the eyes, not reaching 
eyes; postocellar setze short, about 0.025 rom long, 
thin, slightly curved, reaching posterior ocelli, a 
liitle nearer to eyes than to ocelli, some small 
dorsal sete present except on posterior part. 
Eyes not protruding, narrower than vertex, nearly 
parallel on mesal margins, but slightly diverging 
anteriorly. Occlüi nearly equidistant, anterior 
ocellus directed forward, nearly reaching bases of antenna; pos- 
w ocelli in contact with eyes, a little smaller in diameter 
than distance between themselves, just anterior to a line drawn 
across the middle of eyes. Mouth parts reaching slightly beyond 
middie of prothorax, pointed. Antenne rather slender, first seg- 
ment wider than long, second much longer than wide, cylindrical, 
third widely but shallowly indented at middle of mosal side, third 
to sixth clavate, gradually widened distally, seventh gradually 
narrowed on basal part, slightly so at apex, eighth not narrowed 
basally, lengths (and widths) of segments about as follows: III, 
0.134 mm (0.042 mm), IV, 0.125 (0.046) ; V, 0.125 (0.042) ; VI, 
9.115 (6.042); VII, 9.078 (0.032); УШ, 0.051 (0.018). Pro- 
notum much shorler than head, not well reticulated, about 1.8 
times as wide as long, with many small sete, amd very stout 
antero- and postangular bristles and a lateval similar bristle at 
about middle, the bristles subequal in length, pointed, very slight 
ly narrowed basally, rather short, about 0,048 mm long, usually 
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very slightly curved on distal part; two short thin sete near 
anterior margin, much longer than other dorsal sete, much 
smaller than angular bristles, and much nearer to angular bris- 
es than to cach other, Plerothorax somewhat wider than ab- 
domen, metanotum reticulated on median area of posterior half. 
Fore cox with a very stout seta similar to, but slightly shorter 
than, angular hristles of pronotum. Abdomen broadest at base, 
xradwally tapering; first tergite triangular, wider than long, 
second distinctly reticulated on median area, second to eighth 
transversely reticulated and with many sette in a group on 
lateral area, and some small setze on the median urea; postangu- 
Jar sete of segments stout, pointed, very slightly narrowed ba- 
salty, stouter than carved dorsal seta, erect, much shorter than 
segments, ouier ones on seventh segment about 0.006 mm 
long, dorsal setze on lateral area of second about 0.03 mm long; 
tube long, but much shorter than remaining part of abdomen, 
as long as second to fourth segments laken together, broadest 
at base, a little tapering, eight times ns long as wide at base, 
nol swollen, slightly constricted at apex, sparsely beset with 
many thin sete, which ave directed posteriorly, slightly curved, 
as dong as width of apex of tube, nomo on basal and distal 
small parts, about ten of them discernible along side, Wings 
nearly reaching seventh abdominal segment, broad, lacking 
fringe on small basal part of anterior margin, and on shorter 
distance of hind margin, with mo double-fringed hairs. Fore 
femora stout, twice as long ax wide, not reticulated, as long as 
tibie, with many short sei, and two or three very long set 
near base; middle and hind femora with a very long seta neat 
hase; fore tibia about 3.8 times as long as wide, with а much 
longer seta on the distal part; tarsi large. lacking teeth; claws 
distinct. Body about 4.5 mm, head about 0.289 mm long, 0.268 
mm wide, antenna about 0.748 mm long, pronotum about 0.254 
mm long, 0.438 mm wide, nterothorax about 9.646 mm wide, 
first abdominal tergite about 0.231 mm wide, tube about 0.9 
mm long, 0.115 mm wide al base, 0.037 mm wide at npes, fore 
femur about 0,277 mm tong, fore tibia about 0.29 mm long. 

Food lant. Unknown, 

Habitat-—Raisha. 

Three specimens were taken by Dr. Y, Miwa, June 26, 1935, 
он a decayed tree. This species differs from all known mem- 
bers of the genus in the shorter tube. The most closely related 
form is Leewicenia. pugnatriz Priesner, which is easily distin- 
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guished from the present now species by the shape of the head 
and the longer tube. This species is strongly sclerotized, not 
becoming pale even when treated with caustic potash, but becomes. 
clear when soaked in Sehulz's mixture. The type specimens are 
in the collection of the Department of Agriculture, Research 
Institute, Formosa. 
/CAGANTHOTIHMPS MATSUMERAT тым. 

Beaeantbothrips »weteninnooi Baud, Insecta Mats, Sapporo 8 (133) 

149. 


Habitat. Taihoku. 

The food habit ís unknown. 
ECACANTIOTHRIPS SANGDINEUS Jaen 

Keacanthothripe sanguinens Resa юз. Nat Dist Sec. Nor- 
thumberiand, n. ser, 3 (1908) 535 (not available); BAGNALL, Anm 
Soe. Ent. Dele. 52 (1908) 348; KARNY, Suppl. Em. 2 (1919) 130; 
Моллох, Ann. Zool. Jap, 11 (1928) RAMANKISXA AYTAR. 
Mem. Dept, Арт, India, Ent. Ser. 10 (1928) 474: PRRsxeR, Trelis 
11 (1980) 201; Ваирл, Insecta Mats, Sapporo 8 (1923) 148; Чоор, 
Slytops 4 (1039) 105. 

Habitatn.—Koshun, Kosen (formerly Kosempo). 

The food habit is unknown. 

RCACANTHOTHRIS COXALIS Барый! ver. FORSOSENSIS var, nor. 

Маје —Васк; antenne dark, with a yellowish brown tinge, 
third and fourth segments paler on middle area of outer side, 
fifth and sixth segments slightly paler on basal half; sense cones 
dark on third, but transparent on other segments; wings 1; 

ne, slightly pale brownish on distal part, with a median gray 
line not reaching apex, which is obsolete ubout middle: femora 
black; fore tibize yellow, blackish along both sides, middle and 
hind tibi» black, yellow on small distal part; tarsi pale yellow. 
ish, dusky on the apex: sete dusky, but those on hind angles 
of abdominal segments pale yellowish; capitate setae pale apical- 
ly. Head including the frontal produced part 1.7 times as long 
as wide, about twice as long as proltorax, twice as long as tube, 
very slightly convex on cheeks, very slightly narrowed near 
base, broadest across about middle of cheeks; cheeks over twice 
аз long as eyes, without warts, but with three stout pointed 
sete which are shorter anteriorly and about 0.014 to 0.023 mm 
Jong; frontal produced part indented at apex; lateral postocular 
Зое stout capitate, approximately on cheeks, a little longer than 
sotæ on the checks, not reaching eyes, about 0.032 mm long: 
mesal postocular sete very long, stiff, eminently capitate, di- 


e. 
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rected anterolaterally, reaching beyond а line drawn across mid- 
dle of ayes, lalerad ӧС eyes, slightly longer than eyes, as far 
apart from eyes as from checks, about 0.115 mm long. Кус» 
not protruding. Antennte about 1.8 times as long as head; first 
segment wider than long; second longer than first, constricted 
basally; third much narrowed on basal part, asymmeteleat, more 
rounded on outer side, striate on basal third, with fourteen 
sense cones in a single ring on distal part, and some long curved 
bristles; fourth striate on basat half, with four sense cones; ПГ 
very slightly striate on basal part, slightly constricted on distal 
part, with two sense cones; sixth similar to, but smaller than, 
fifth, nat striate; seventh with а sense cone; eighth pointed api- 
cally, with a very long apical seta; bristles on third and fourth 
stouter than those on other segments; lengths (and widths) of 
segments about as follows: HJ, 0.115 mm (0.06 mm; 0.016 mm 
at basal part); IV, 0.113 (0.051; 0,018 at base); V, 0.115 
(0.057); VI, 0.083 (0.08); УП, 0.065 (0.023); VIII, 0.016 
(0.014). Pronotum much wider than long, narrowed anteriorly 
‘on anterior half, somewhat constricted behind middie, with a me- 
dian black line not reaching margins; anterior angular sete stout, 
capitate, 0.058 mm long; lateral poslangular sete si 
but slightly longer than, anterior ones, 0.065 mm long; mesat 
postangular setae much longer; midlateral setæ much shorter than 
anterior angular ones. Fore соха» scarcely protruding beyond 
pterothorax, with two very stout pointed seta: equal in length, 
and a much shorter similar one, Jonger ones shorter tan 
angular setas on pronotum, about 0.027 to 0.04 mm long. Pte- 
rothorax a little wider than long, on anterior part neatly as 
wide as posterior margin of prothorax including cowe, a little 
narrowed posteriorly. Abdomen broadest at base; first tersite 
triangular, as long as wide, rounded at corners; postanzu 
bristles of abdominal segments stiff, capitate, as long ax, o 
shorter than, segments, bul those on ninth segment as tong as 
tube, bristles on seventh segment about 0.129 mm long; tube 
stout, tapering, not swollen, (wice as long as wide at base, base 
twice as wide as apex: apical long sete longer than tube. Wings 
narrow. Fore femora stout, about twice as long as wide, 
broadly rounded он lateral side, with a long fine sela on basal 
part, and a distinct tooth at about middle and also at end; teeth 
pointed, longer than wide, distal one conical, expanded towards 
base, slightly shorter, but more sharply pointed than basal ane; 
middle femora thrice ax long as wide, with two long, stout, сар- 
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itate sette on anterior margin, which are about 0.037 to 0.042 
mm long; hind femora about four times as long as wide, with 
three long, stout, capitate set and a few shorter pointed ones 
їп a row on anterior margin; these capitate setz slightly curved; 
fore tibiæ shorter than femora, 4.5 times as long as wide, with 
а very small rounded tubercle on basal рагі und onc ot two 

milar ones on distal part, which are wider than long, onc 
or two very short indistinct teeth also discernible on middle 
part and а long fine seta on distal part; foro tarsi with an 
eminent tooth, which is pointed, distinctly longer tham w 
slightly indented on mesal side, expanded hasally, v« slightly 
rounded on lateral side, and slightly shorter than width of tarsi. 
Body about 2.16 mm, antenna about 0.65 mm, sense conc on 
third antennal segment about 0.007 mm Jong, head including 
frontal produced Dart about 0.369 mm long, 0.203 mm wide 
across eyes, 0.102 mm wide in front of eyes, 0.217 mm wide 
ueross checks, eyes 0.102 mm long, pronotum 0,346 mm wide at 
hind end, mesothorax about 0.425 mm wide, iube 0.185 mm long, 
0.092 mm wide at the base, longer apical seke 0.22 mm long, 
hind wing 0.046 mm wide, fore femur 0,323 mm long, basal 
iuberele 0.08 mm long, tarsal tooth 0.032 mm long. 

Habitat — Пейо. 

A single specimen was taken on a decayed branch of A»tocar- 
pus, March, 1935, by Mr. В. Yamaho. The food habit is not 
known. Differs from the typical form of Ecacanthothrips coz- 
alis Bagnall in the following characters: The third and fourth 
antennal segments paler on the middle of the lateral part, tho 
fourth and fifth not distinctly paler at the base. Fore femora 
narrower, twice as long as wide. Sette on the pronotum longer. 
Tooth on the fore tarsi very slightly indented on the mesal 
margin, expunded basally. Middle and hind femora with emi- 
nent capitate setze, ‘The type specimen is in the collection of the 
Department of Agriculture Research Institute, Formosa. 
SIGANTOTMRIP CRAWFORD! Hood, 

Gigantothrips erawfardi Ноор, Insee. толей. Menst, 7 (1919) T1, 
Gigantothripa elegans Taxauasm (met Zimmerman), Ust & Zool. 
Tokyo 2 (1934) 1829. 

Food plants. —Ficus nervosa, F. wightiana, F. эр. 

Habitats —Тобъоки, Shinton, Hakumo near Tosei, Hori, Shi- 
rin near Taihoku. 

Somotimes occurs in large numbers on the lower sides of the 
loaves. Dues not form galls. Previously known from the Phil- 
ippines. 
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etcantoranins Y 


res 


vis мое. 
Gigantothripe venapennis Mouton, Trans, Nat. Hist, Soc, Formosa 
18 (1928) 321. 
Food plent.—Unknown, 
Habitet.--Kagi. 


MEGATHRIPINAD 
ELATEROTURIS FALCATCS Karny. 

Elaphrothripa folentvs Кәт, Ent, Runde. 20 (1912) 150; MOULTON, 
‘Ann. Zool. Јар, 11 (1928) 422; Такла, eonogr. Тихое, Japon. 
(1022) 1888; Рывумкк, Вох, Zool. Bot. Africa, 22 (1992) 330. 

Dicaiothrips falcatus Pairsxex, Roll. Lub. Zoot. Portici 21 (1927) 80 

Habitats—Kagi, Shinten. 
Found on the stems and branches of Artocarps integrifolia, 
Sterculia nobilis, and Psidium guajava. 


FLAPHROTERIPS FORMOSANUS «k: 


Hotothrips formomanus Кажу, Suppl. Ent. 2 (1919) 190; Mouros, 
Ann, Zool Jap. 11 (1928) 336, 
Elaphrothripa formosanus PRESNES, Konowia 13 (1931) 193; 14 
аб) 64 
Food plant.—Unknown. 
Habitat — Takao. 


MACHATOTHIOPS ARTOCAIU) очная, 


Machatetkrips artocarpi Movrox, Trons, Nat. Hist. Soc. Formosa 
18 (1928) 329; ГАКАНАЯНА, Teonogr, Insect, Јарет, (1902) 18507 
Pauses, Rev, Zool, Bot. Africa 22 (1932) 244. 

Habitats—Kagi, Пейо, Кихати, 
Found on the stem of Artocarpus intogrifolia and under the 
bark of decayed trees. 

MACHATOTURIS CELO мәми. 


Machatethrips celosia: Movuter, Trans. Nat. Hist. So 
(1923) 325; Pauesneg, Rev. Zoo Bat, Africa 22 (1 


Food plont.—Cetosia argentea. 
Habitat,—Kagi. 
PHOXOTHIES PUGITOR кыту. 
Phozotheips pugilor Ranny, Suppl. Ent, 2 (1912) 102; Mouros, Anu 
Tes Jap 11 (1928) $05. 
Food plant, Unknown. 
dfabilut.—Koshun. 
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ROADOTRRIAS LATIYENTRIS Kare. 

һаа ура laticewtrit Клину. 

Ent, Czech. 17 (1920) 42: Ar 

Amm. Zool. Jap. 11 (1908) ХУ 
(1935) 970, 

Food plant.—Gossipinm indicum. 

Habitats.—Taihoke, Каш, Aupin. 
Found in the cotton bolls in Formosa, though taken on Cassia 
occidentalis at Koronya, Ponape Island (Japanese South Sca 


ppl Ent. 2 (0913) М 
iw f. Zool. 17 (1924) 1 
; Prax, Philip. Journ. 


Islands). 
Machatothrips ipomoek: Ishida * may be identical with this 


species. 
“Insecta Mats. 7 (1902) 32. 


ILLUSTRATIONS 
TEXT FIGURES 


Fic. 1. Tæniothripa arali» ар, nov.: head of адом, female, 
2. Smerinthothrips басса Moulton: gull 
3. Smerinthothrips kuwana: (Moulton) ; galls on Piper futokadstera, 
4. Leeuwenia faiwanensis sp. nov; heed. 
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THE NASUTE TERMITES OF THE PHILIPPINES 


By S. Р. Laur and F. J, WiLsos 
Of the University of Culifornin, Berkeley 
TWENTY-SIX TENT FIGURES 
PHILIPPINE NASUTE TERMITES. 


Genus Laceesititermes Holmgren, 
1, Lavessititermes putawancnsis Light, 
2. Lacessititermes holmgreni sp. nov. 
Genus Hospitatiterines Holmgren. 
Ў 3. Hospitatifermen tuzonens 
Genus Grallatatermes Holmgren. 
4. Grallototermes admirabitus Light. 
5. Grallatetermer aplindidue sp. mov. 
Genus Nosutiterimes Banks, 
Subgenus Havitunditermes Light. 
6. Nasutitermes atripennia (Havitand) 
Nasutitermes sen, ste. 
atiterwes gracilis (Oshima) 
$. Nasutitermes mallie sp. nov. 
3. Nasutiternica Iuzouiews (Oshima). 
uluns sp. тоу. 
Nasutitermes {айыз sp. nos. 
titeres pana genie (Oshima). 
faantitermes meridianus sp. nov, 
Nasutitermes oshima? ар, кюч. 
Nasutitermes chapmani sp, nov. 
Nasutitermes parvus sp. nov. 
Nasutitermes rotundue эр. 
. Nasutitermes batixtavaccnsis (Oshima). 
Nasutitermes taylori sp. nov. 
Nasutitermes castaneus (Oshima), 
Nasutitermes mcgregori (Oshima) 
. Nasutitermes constricticeps sp. mov. 
23, Nosytitermes busxangæ sp, nov. 
| Ж. Камни угли р. no- 
Genus Subniiternee Holmgren. 
25, Subutitermen mavivates sp. nov. 
j 26. Subulitermee mixdoncnsie вр. nov. 


| INTRODUCTION 


Forty-eight species of termites have been reported from the 
Philippines, two by Hagen (1858), one by Haviland (1898), 
m 


(Oshima). 
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thirty by Oshima (1914, 1916, 1917, 1920). and fifteen by Light 
(1921, 1929, 1930). Previous reductions to synonymy (Light, 
1930) decreased ihat total to thirty-nine (Light, 1920, with the 
addition of Neotermes grandis Light, which was omitted from 
the list). Of these thirty-nine species sixteen arc nasute, 
thirteen of them recorded by Oshima (1914, 1916, 1917, 1920) 
and three by Light (1930). Oshima's Eutermcs minutus (1917) 
wus reduced by Light (1920) on the basis of Oshima's statement 
that this was а manuscript name replaced by N. gracilis, which 
appeared by mistake, 
Of these thirteen nasute species of Oshima six are reduced 
to synonymy in this paper, as follow 
uternes (Honpitalitermes) hospitalis Саунд) Oshima, 1920, to По 
piladicermes luzonensis (Oshima). 
termes. (Horpitolitermes) saraicnsis Oshima, 1916, to Hoapitatiter. 
mee lasonenaie (Oshima] 
8 (Eutermes) Ios] 
иїйсгмез} luzonicua (Oshima). 
Guten (Eutermen) панелей Oshima, IIG, to А 
titermes) fuzoniena (Oshima) 
Bntermce (Trincritermes) turnadovpsis Oshima, 1920, to Nasutitermes 


sutiterians (Nee 


1920, to À 


пете (Nane 


w (iatunditermes) culasiensis Oshima, 1920, to Nasntitermes 
(Nasutitermes) gracitie (Oshima), 

Sixteen new species are described, however, which makes a 
total of forty-nine species of termites known to occur in the 
Philippine Archipelago to date, of which twenty-six are nasutes, 
аз listed at the head of this paper. 

The material studied by Oshima included a small collection 
from Dr. C. F. Baker made in the vicinity of the College of 
Agriculture at Los Baños, Laguna Province, Luzon, and several 
collections made by В. C. McGregor in various parts of the 
Archipelago. The named collections of Doctor Oshima, formerly 
in the Government Institute of Science, Tailteku, Formosa, were 
briefly studied there by the senior author in 1922. They were 

moved when Doctor Oshima returned to Japan (fide T. 
Shiraki). It is extremely unfortunate that Oshima’s types were 
not available for study at this time, since, jndging from condi- 
tons of preservation in 1922, they are destined to rapid deterio- 
ration. Furthermore, Oshima designated neither 2 holotype nor 
а type collection, and our observations indicated that the various 
collections labeled as belonging to а single species often actually 
represented two or more species. Autotype specimens of a few 
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species have been available during this investigation. These 
were kindly sent by Doctor Oshima at Mr. MeGregor's request 
when the senior author first began the study of Philippine ter- 
mites, Many of Oshima's nasute species were not represented 
in this material nor is the exact type status of this material 
known in all cases. Incomplete as it is, it has nevertheless been 
of the greatest value in settling certain difficult questions. 

In spite of this paucity of authentic comparative materi 
alt but one of Oshima’s thirteen species of nusutes have been 
accounted for. Six have been found to be synonymous with 
other species deseribed hy Oshima and present in our collections, 
The remaining six occur in our collections and have been iden- 
tified and redescríbed. The single species yet to be redeseribed 
is Nasutitermes megregori Oshima. Oshima’s descriptions in 
general aro not sufficiently definite or complete as regards diag- 
nostic specific characters to allow for ready identification of 
his species, but this one unrevised species seems more than 
usually definite and has been incorporated on the basis of char- 
acters given in Oshima’s descriptions and figures, 


MATERIAL STUDIED 


Extensive collections representing approximately 370 colonies 
were used in this study. Numerous persons have contributed 
to these collections, among whom must he mentioned Mr. R, С. 
McGrogor, of the Philippine Bureau of Science, and Dr. E. H. 
Taylor, formerly of the Bureau of Science, now in the University 
of Kansas. 

Numerous species are represented in the collection by but опе 
or two colonies, a condition which indicates the necessity for 
careful collecting in the less-frequented regions. Such collecting 
may be expected to yield unknown species and (o increase the 
known range of those bere reported. These new species are to 
be expected chiefly in the mountainous areas, particularly in the 
southern islands of the Philippines, ‘The species characteristic 
of the lowland faunas in various parts of the Islands are un- 
doubtedly reported here. The two dominant species, as will be 
seen by referring to the lists of collections, are Neswtitermes 
luzonicus (Oshima) amd N. panayensis (Oshima). Nasutiter- 
mes luzonicus, the common black-headed Philippine nasute, while 
occurring throughout the Archipelago, is common only in the 
northern portion of its range, especially in Tuazon, where it is the 
common nasute and one of the commonest termites. Nesutiter- 
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mes panayensis, the common brown-headed Philippine nasute, is 
the dominant nasute species throughout the Visuyas and one of 
the commonest clements of the termite fauna there. 


METHODS 


Descriptions have been restricted to brief diagnoses involving 
characters expected to be of value in specific differentiation. No 
attempt has been made to deseribe workers, since these are not 
satisfactory for specifte differentiation in the present state of our 
knowledge. Hlustrations have been confined to line drawings, 
chicfly of the head, which bring out such diagnostic characters as 
dorsal profile, shape, length, and position of the rostrum in the 
саве of the soldiers; and size of eyes and ocelli and the distances 
separating them in the alates. In addition the left mandible of 
the soldiers is illustrated for the species of Nasutitermes sen. str. 
as adding useful characters to the relatively menger set av 
able for differentiating species in this difficult group. 

TYPES 

Jt is the practice among systematic students of the termites 
to choose a type colony, one individual of which is separated as 
the holotype, other members of which are known as paratypes, 
аз аге the members of other colonies of the same species inves- 
tigated. We have followed this procedure, designating the type 
colony by its number in the collection of the senior author. Holo- 
types have been deposited in the United States National Museum 
save in the case of monotypie species, the types of which are 
retained in the collection of the senior author. Paratypes are 
retained in the senior author's collection; and, where available, 
paratypes have been deposited in the collection of Prof, A. E. 
Emerson, of the University of Chicago. Type collections, as 
complete as possible, are also to be deposited in the Philippine 
Bureau of Science, Manila, and in the museum of the California 
Academy of Sciences, in San Francisco. 


TERMS AND MEASUREMENTS 
‘The measurements and indices used in this paper are їп gen- 
eral the same as those used in other papers of the senior author. 
Some, however, are new, devised to facilitate description of the 
characters of the nasute soldier. The dimensions and indices 
used are defined in the succeeding paragraphs. 
Head measurements for the alate arc all made with the head 
fiat and with the dorsal side up. “Length of head of alate” 
(Sg. 1, on) is measured from tip of labrum to posterior margin 
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of head. "Length of head capsule of alate” (Яя. 1, sin) is hore 
measured from the middle of the anterior end of the capsule to 
the center of the posterior margin of the head. “Width of head 
capsule of alate” (ñg. 1, rs) is measured just behind the eyes, 
“Width of head with eyes” (fig. 1, pa) is width through centers 
of eyes. “Length of pronotum” js measured at the middle (from 
notch te noteh if 
present) and “width 

of pronotum” is 
maximum width. 
Eye and occllus 
measurements are 
made with the head 
turned so as to avoid 
foreshortening. 

All measurements 
for the head of the 
nasute, except head 
width, аге measured 
ith the head inside | 
view, and with the 
sagittal plane hori- 
zontal. “Length of 
head with rostrum" pu з, Saati 
(fig. 1, be) ÎS mease bina of sue and ot ayer to Фанона the dira 
wred im side view ti 4; med of roll bo teal ren, brad ot miter 
with the ventral 
surface of the head 
parallel to the scale. 
“Length of ros 
trom” (fig. 1, de) 
is measured parallel to the base liue with the head, in Lhe same 
position as for length of head with rostrum, from the innermost 
point of the front of the head below the base of the rostrum to a 
line from the tip of the rostrum perpendicular to the base line. 
‘This value is less than the actual length of the rostrum, therefore, 
when the rostrum is cither clevated or depressed (fig. I, jf). 
“Head length without rostrum” is, of course, the difference 
hetween the last two measurements. “Head production” is the 
horizontal extension (fig. 1, чо) of the head behind the poste- 
rior artietlation of neck with head (fg. 1, a). "Head width" 
is measured at the widest point aeross the dorsal surface. 
“Head index” is obtained by dividing head width by head length 
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without rostrum; "heud-rostrum index," by dividing rostrum 
length by head length without rostrum; “head production index, " 
by dividing head production by head length; and “leg elongation 
index," by dividing length of fore tibia by length of head with- 
out rostrum. 

АП extensively used indices have been arrived at, it will be 
seen, by dividing the particular dimension by head length with- 
out rostrum. Others are defined where first used. 

The subgroups of nasute termites of the genus Externes 
Hagen (now Nasutitermes Banks) defined by Holmgren (1911, 
1913) as subgenera are variously used by different authors, as 
subgenera and genera. Awaiting a much-needed revision to 
determine their proper status, it seems wise to follow the custom. 
we have here used them as genera in this paper following 
the lead set in the earlier papers of the senior author on Philip- 
pine termites (1930) and that of Kemner (1934), although in 
the senior author's studies of American termites he has followed 
the lead of Emerson and Snyder and considered them as sub- 
genera (1930) 

Soldiers of the smaller species show certain characters thal 
suggest the possibility that they may belong to one or the other 
of the subgenera briefly differentiated by Holmgren (1911). 
"The fact that the postelypeus is short in the workers of all save 
N. mindanensis sp. nov. and N. mariveles sp. nov. and 
alates where present makes it impossible to place these sa 
Nasutitermes sen. str. This holds for the species variously 
placed by Oshima in Grallatetermew, Hotunditermes, Ceytoni- 
termes, and Trinervitermes. 
fasntitermes mindanensis, certainty, and №. ptarireles, snme- 
what doubtfully, belong to Subwiitermes, as indicated by the 
Jonger swollen postelypeus of the worker and the lack (S. mii- 
danonsis) or vestigial nature (5. mariveles) of the free apical 
portion of the soldier mandible. We have followed Kemner 
in considering Subulitermes a separate genus, although the dif- 
ferences seem more nearly of subgeneric value. 


Fey to the genera of nasute termites found in the Philippine Islande. 
ALATES 


1. Smaller, head with eyes less than 1.00 mm wide; peanotum light save 
in smaller species 
Subutitermes Holmgren; Nasutitermes, subgenus Nawtiterarox s. x 
Tanger, head with ус» more than 170 поп wide; peanotum dark 
2. Antennal segment MI slightly, if at all, longer than TE. 
Antennal segment IIT markedly longer than 11... 
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3. Wings yellow-brown; eyes very large and prominent; pronotom with 
ceatral notch in posterior margin. .. Grallatotcrraca Wolmgres 
Wings blackebrown; eyes medium in size; pronotum without notch in 
posterior murgin...... Nanueitermes, subgenus Havilanditermes Light. 
3, Antennal segment I twice as long as H; wing membrane unpigmented, 
Houpitalitermes Holmgren. 

Antennal segment HI about one and one-half times as long as IT; wing 
membrane pigaicntcd, brown Laccasititermes Holmgren. 


sorores 
Head greatly produced behind und отцу depressed, dorsul profile 

strongly concave (figs. 2, e: 4, с; б, 1)... ed. 
Mead not usually greatly produced, never strongly depressed (Ви. B, ch: 


when produced, head narrow and constricted (fig. 22, a) 2 
3. Antenne short, median segment less than twice аз long as broad, or 
when antenna: are Jong, head constricted (б. 22) а)... th 


Antenna «родий, bead not constricted (gs, 7, и) 
imutiterraea, subgenus Havilanditernee Light, 
3. Free apical portion of mandibla lacking or vestigial; postclypeus of 
worker swollen, about half as long as wide, Subulitermice Holmgran. 
Free apical portion of mandible well developed; postelypeus of worker 
mot especially swollen, less than half аз long as wide. 
Nasutitermes, subgenus Nasutitermes sen. etr 
Rostrum short and thick; tega only moderately elongated, hind femora 
considerably short of end of abdomen... Ĝraliatate»mes Halmeen. 
Rostrum long or shorter and vory slender; legs greatly elongated, hind 
femora longer than abdomen. 8 Ma c 
5. Rostrum long, relatively thick at bas 
1y - Lacessititermen Malmgren. 
Rostrum short and stender; antennal sement ПІ longer than IV. 
Hospitatitermes Wolwzren, 


Genus LACESSITITERMES Holmaren 


4 


Key to the бео Philippine species ef Laccasititermes 


m 


1. Pronotum with deeply notched posterior marein; fontanel mare tham 
half as wide as псе. се панно Don Ratmgrent sp. nos. 

Posterior margin of pronotum cutira; fontancl very narrow, sitlike. 
L. patawancasia Light. 


sornas 
1. Head short, keoé-rostrom index about 0.70; apical fourth of rostrum red 
ое yellowish. aen sss. В. elmgren эр. nov. 
Head long, head-rostrams index about 020; rortrum without woll-marked 

— La palawanousix Light, 


Tet &e. 2. 
вт, 1930. 

Dealate (young queen) —Generally dark brown; head black- 
brown, postelypeus light brown, autenne yellow, pronotum rusty 
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yellow-brown, Ocelli (fig. 2, a) separated from eyes by more 
than their long diameter but less than twice their short diam- 
eter; width between cycs 1.22 mm; head width through oyes 
1.80 mm. Fontanel (fig. 2, а) narrow, slitlike; region about. 
fontanel only slightly sunken, Posterior margin of pronotum 
entire (fig. 2, à) ; mesonotum and metanotum roundly excavated, 
corners rowided. 

Soldier (fig, 2, b aud c).—Head black-brown; nota, tergites, 
and first segment of antenne dark smoky brown; cox, femora, 
and region of head 
about antonne rusty 
brown; tibi, tarsi, and 
distal halves of anten- 
ne very light yellow- 
brown; rostrum of same 
color as head or with an 
indistinct paler apieal 
region; rostrum rela- 
tively slender. Seg- 
ment И of ащеппа dis- 
tinctly shorter than IIE 
(fg. 2, 5) ; head with- 
out hairs or with one or 
diwo hairs near poste- 
tore of ate а donat view’ mu a, Пот; head length 175 
Mivt iw dorsal and laters) views, resreetkely, to 1.85 mm, head width 

about 1 mm; head rela- 
tively short; head-rostrum index about 0.70. Al abdominal 
tergites with a posterior row of stiff hairs. 


Measurements Фи millimeters of a queen of Lacessititermes palawancnsis 


Tight 
Length of head 216 
Length of head capsule 150 
Width of hend through eyes 183 
Long diameter of ocellus 029 
Length of fontanel ои 
Diameter of eye 045 
Distance between inner margins of eyes 143 
Length of antennal segment 1 m 
Length of antennal serment IT 025 
Length of antennal segment Ш оз? 
Length of pronotum asi 


Width of pronotum 050 
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Measurements in millimeters of a soldier of Jacetrititermez polawawentis 


Light. 
Longth of head 162 
Length of rostrum 067 
Width of head 192 
Width of pronotum r1 
Length of pronotom. 926 
Томи of hind tibia 215 
Head-roserum index 950 


Biology and distribution.—The single colony was taken in 
1923 by Dr. E. II. Taylor on Thumb Peak near Twabig, Palawan. 
Не reported the species 
as occurring to an ele- 
vation of above 4,500 
fect and building small, 
very light, paper nests 
in small shrubs or rat- 
tan, Пе also reports 
that there were no eov- 
ered ritnways above or 
below the nest, which 
would mean that the 
species is а forager, as 
its long legs and dark 
color would indiente. 


еу лош. 
me n. Tet f 3 


Alate (jig. 3, a).— 
Generally dark brown; 
head bacicbrown; post. Pr ereptam oer э ое 
clypeus yellow-brown; amt Intera viera, терген, 
antenne light yellow- 
brown; pronolum dark brown, lighter behind. Oceili separated 
from eyes by about their long diameter ; width betwoen the eyes 
1.50 mm, width of head through the eves 2.08 mm. Fontanel 
large, Inncet-shaped, in a strongly sunken area. Posterior mar- 
gin of pronotum deeply notched; mesonotum and metanotum 
roundiy exeavated, the corners angular. 

Soldier (fig. 3, b and ¢).—Head black; nola and tergites dark 
brown; antennæ, lateral thoracic segments, and coxe brown; 
femora yellow-brown; tibie and tarsi lighter; rostrum relatively 
short, with apical reddish area, Segments П and ITI of antennae 
subequal. Head without hairs or with one or two posterior 


© 
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hairs; head length about 1.86 mm, head width about 1 mm. 
‘All abdominal tergites with a single posterior row of stiff hairs. 


DESCRIPTIONS 


Alate—Head dark mahogany brown: postelrpeus, antennae, 
and legs yellow-brown; labrum very fight yellow-brown; pru- 
notum brown, lighter posteriorly; mesonotum and motanotum 
anteriorly ivory brown, darker posteriorly; tergites dark brown; 
sternites brown, centrally slightly paler; wing membrane light 
brown, radius sector deep brown, costal margin brown, sub- 
costal stripe nearly as wide as radius sector, brown with yellow 
cast. 

Head shaped as in fig. 3, а; central region of head about 
fontane) markedly sunken. 

Fontane) (fg. 3, а) lancet-shaped, more than half as wide 
as ocellus and slightly longer, flaring autertorly to form lateral 
points, which continue to the ocelli ns faint lines. 

Ocellus (fig. 3, a) elliptical, long diameter about one-third 
that of сус; separated from eye by the long diameter of ocellus. 

Eye projecting, lurge, separated from lower margin of head 
by about one-fifth its own diameter, from upper margin of head 
by about one-half its own diameter, and from posterior margin 
by somewhat more than jts own diameter; width of head be- 
twaen eyes 1.35 mm, 

Antenne of about the same color throughout, segment II 
much shorter than III. 

Meamrements du miillimctera of а typica! alate af Laccrsititermes hohz- 
rni ap, nov., from the type collection, No, 1712. 


Length over alt 
Length of forewing. 
Width of forewing 
Length of head 

Length of head eupsule 
Width of head capsule 
Width of head with eves 
Length of pronotum 
Width of pronotum 
Diameter of суе 

Long diameter of ocellus 
Short diameter of ocellus. 


Soldier—Head and rostrum deep Массы ing i 
-brown shading into 
mahogany brown at base; distal one-fourth to one-fifth of тоз 
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trum reddish; nota and tergites dark brown; antenna, lateral 
thoracic sclerites, aud соха brown; НЬЮ and tarsi somewhat 
hter. 

Head and rostrum shaped as in fig. 3, b and с; rostrum ele- 
vated, with a slight hump near its base; rostrum basally thick, 
tapering throughout, about 0.2 mm thick at middle. 

Antenne twice as long as head with rostrum, same color 
throughout; segments VII and VHI longest, distal segments de- 
creasing in length; segment ИТ shorter than or nearly as long 
us IV. 


Measurements i milllneters, and indices, of a typical soldier of Lacesciti- 
termes hetmgrend sp. novu from the (ype ealleetion, No, 1712. 


Length of hend and rostrum 180 
Length of head without rostrum 105 
Length of rostrum E 
Head production олт 
teht of head 096 
Width vf head E 
Length of {оте tibi 152 
Head index 0.80 
Head-rostrum index p 
Hoad production index 923 
Leg elongation index 118 


Biology and distribution-~Three collections were made by 
А. С. Duyag, in May and June, 1984, al] from Dinagat, Dinagat 
Island, Surigao Province, just north of the northernmost point 
of Mindanao, AM contained queens amd one contained alates. 
Nothing is known of their biology, but they are almost certainty 
carton-nest builders. 

Systematic pasition—The alate of this species differs from 
all save that of 7.. palawanensis in the combination of large head 
size with oceli removed from the eyes by about their lons 
diameter. The first form reproductive differs from that of 
L. palawanensie, which otherwise it resembles very closely, in 
the larger fontanol and the notched posterior margin of the pro- 
notum. 

The soldier keya ovt to £. rensoneti Holmgren in Holmgrew's 
key (1918), From this species it differs, however, in being 
larger with much thicker and somewhat longer rostrum. From 
L, palewenonsis Light the nasute differs markedly in its much 
longer, thicker rostrum with a red tip. 
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Genus HOSPITALITERMES Holmgren 


э. UOSPITALITERMES LULONENSIS Orbima, Test fg. 4 
3 Eutermes (Hospitalitermes) saxciemsis OSIMA, 1916, 


termes (Hospitalitermes) ixzoncnsis OSIMA, 1817. 
Butermes (Hospitalitermes) hospitalie Osutwa, 1916, 1020. 


Alate—Head posteriorly brownish black, anteriorly brown; 
postelypeus same color as head: labrum light brown; antennae 
light brownish yellow; pronotum dark brown, bordered laterally 
with very light yellowish brown; mesonotum and metanotum 
light brown; tergites dark brown; sternites brown, centrally 
pale; wing membrane pale whitish with faint yellowish tinge, 
almost unpigmented 
save for dark brown 
vadius sector and light 
brown costal margin. 

Head shaped as in 
fig. 4, а; broad bebind, 
frontal region con- 
stricted; eyes wide 
apart, protruding. 

Fontanel (fig. 4, a) 
smoothly eliptical, 
about equal to ocellus in 
length but narrower 
{han ocellus, located 
just posterior to a line 
joining posterior mar- 
of oceli, in a ridge 
which separates two lateral sunkon areas; frons sunken, espe- 
cially so immediately in front of fontanel. 

Ocelli elliptical, more than one-half as wide as long, nearly 
vertical in position; separated from eye by at least short diam- 
eter of ocellos. 

Eye separated from lower margin of head by about one-fifth, 
from upper margin of head by nearly one-half, and from pos- 
terior margin by slightly more than, its own diameter. 

Antenne somewhat elongated, decrcasing in width distally, 
of fifteen ov sixteen segments; where fifteen, III much the long- 
est, at least twice as long as II; where sixteen, П and ТУ sub- 
equal, IIT larger. 
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Pronotum (fu. 4, «) tong, considerably longer than one-half 
dts width, broadest near anterior end; anterior margin some- 
what uplifted at center, nearly straight but with median emar- 
gination; anterolateral corners rounded; sides nearly straight, 


strongly receding, rounding very broadly into narrow, slightly 
convex, posterior margin; posterior region of pronotum de- 
pressed. Mescnotum and motanotum angularly exeavate behind, 
metanotum deeply so. 

Wings heavily haired but without other ornamentation; hairs 
evenly distributed on membrane: median and cubitus and its 
branches marked by close-set lines of hairs set off by elear zones 
on either side; median near cubitus; cubitus with six unbranched 
basal branches, the first five relatively heavily pigmented, the 
sixth with some pigment distally; distal branches of cubitus 
from three to six, unpigmented, one or more branched. No 
costal stripe, usual dark zone behind radius sector narrower 
than vein. 


Measurements in miltineters of ax alate of Hoxpilaliternes luzonensis 
Oshima, from collection 325, from Basilan Taland. 
Length over oll 
Length of forewing 
Width of forewing 
Length of head 


Width of head with eyes 
Length of pronotum 
Width of pronotum 
Diameter of eye 
Long diameter of ocellva 
Short diameter of осе 

Soldier (fig. 4, b and c) Неза black to dark mahogany 
brown behind, lighter anteriorly, distal half of rostrum lighter 
when bead is darkly pigmented. Antenne, nota, tergites, coxe, 
and femora dark brown, heavily pigmented. nota darkest; ster- 
nites, tibite, and tarsi pale. 

Head and rostrum shaped as in fig, 4, ^ and с, Head enor- 
mousiy produced and remarkably elevated behind; rostrum short, 
slender, somewhat uplifted; dorsal profile deeply concave, 

Antenna of fourteen segments, greatly elongate, nearly as 
long as body. Forelegs about as long as antenna, other legs 
much longer. 

тоа 
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indices, of а soldier of Mospitatiter wes 


saremoxts in millimeters, and 
Ме s from Rasilan Island. 


Quconcnaie Oshima, from collection 42$, 


Length of head and rostrum m 
Length of head without rostrum 120 
Length of rostrum. ола 
Mead production он 
Height of head 087 
Width of bead rat 


Length of hind tibia 210 
Пса index m 
"Head-rostrum index 6.45 

045 


Head production index 
Leg elongation index m 

Systematic positio Examination of a long series from 
various paris of the Archipelago indicates the presence of a 
single, widespread, highly variable species of this genus. 

This species agrees with the paratypes of Н. luzonensis 
(Oshima), which were available for comparison. No satisfac- 
tory differences between this species and Я. sarafensix and Jf, 
hospitalis are to be derived from the deseriptions. The infer- 
cence is that there is but the single species of the genus in the 
Philippines, but until type material of Oshima's 2/. saraiensis is 
available it seems best to retain the more recent name. 

Oshima correctly considered the common Philippine species, 
his Н. lzonensis, to be distinct. As brought out in part by the 
table below it is neurest to J, hospitalis (Haviland), but differs 
from it in that the soldier has paler antennæ, in that the an- 
tenna of H. luzonensis ave considerably less clongated than those 
of Н. hospitalis, und in that the less are considerably shorter 
actualiy and in proportion to the head length than in Н. hos- 
pitatis. 

These differences in the soldiers are brought out in the table 
below, which presents certain characters of the common Mala- 
yan and Indian species, The indices recorded were obtained 
as follows: “Hend-rostrum index” by dividing head length by 
rostrum length (p. 465), ‘TIT-index" by dividing the length 
‘of antennal segment III by the length of head with rostrum, 
und “tibial index" by dividing the length of the head with ros- 
irum by the length of hind tibia. 

The close agreement in length of head with rostrum in this 
group of five species is notable as is the great variation in 
rostrum length within Н. luzonensis as brought out by а range 
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in head-rostrum judex of from 0.36 10 0.50 in the five specimens 
whose measurements are presented, ‘This probably represents 
the extremes, however, for the range in another group of nineteen 
was only from 0.10 to 0.47. Evidently, however, this index will 
only be available when range and average are known. IILindex 
seems more diagnostic, since although here there is a range 
from 0.12 to 0.16 in Jf. lusonensis, indicating considerable varja- 
tion in length of segment III (as also, of course, in the head 
length), yet this figure is always less than that found for the 
single individual of Н. hospitalis available. The tibial index 
also presents possibilities for diagnostic purposes. 


Comparison of Oricutal species of Ho 


i lg. 
Nic 


p 
Я ц 


ба... Id 
1 Mind. 
besenL 
ниме. 
estia envi. Salone. 


лоем 
сазо | 
оза poe 


mme. 
? Laguna tiet 


i пытан Rat 


Distribution.—This species is widespread throughout the 
Archipelago. "The collections in haud range from the northern , 
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end of Luzon to Palawan and the southern end of Mindanao. 
Та Luzon the following provinces are represented: Ilocos Norte, 
an, Pangasinan, Pampanga, Bataan, Rizal, Laguna, Cavite, 
and Tayabas (including Marinduquo Island). There are many 
collections from some of these provinces, and without doubt 
search would prove the species to be present in all the others, 
Tn addition there are collections from Mindanao, Samar, Panay, 
Cebu, Negros, Palawan, and Rasilan Islands, and no doubt the 
species would br found in all ether islands of any size, No 
other species, save. of course, Macrotermes gilvus, the mound 
builder, and perhaps Neotermes matatensis, has so wide a dis- 
tribution in the Archipelago. 

Riclogy—This species, like others of the genus studied in 
Ceylon and elsewhere, is а day forager. Its armies extend 
for a distance of at least several hundred yards, consisting of 
five or six lines of workers, flunked by an outer cordon of soldiers. 
‘They gather fragments of decayed leaves, possibly of fungus, 
which are taken to the nest—a largo, dark brown to black 
structure at the base of a tree giving off an unpleasant odor. 
This species, whose nests are to be found by careful search 
almost on the outskirts of Manila, offers a remarkable oppor- 
tunity for a study of social organization, caste determination, 
feeding methods, behavior, etc. 


Genus GRALLATOTERMES Holmgren 


This genus, separated as a subgenus by Holmgren (1912) 
for Termes grallator Desncux, seems to consist of relict spevies— 
G. graliator (Desnenx) in New Guinea, G. grallutoriformis 
{Holmgren} in the Amamalai Hills of northern India (1917), 
G. weyeri Kemner (1913) in Amboina, G. edmirabitus Light 
(1930) in Negros, Panay, and Mindanao, and G. splendidus sp. 
nov. in the depths of a swamp about Lake Casili, near Arayat, 
Pampanga. All collections of the Philippine species were from 
virgin forest, which probably explains their restricted distri- 
bution, 

Oshima’s species assigned to the subgenus Grallatctermes, 
Eutermes (G.) brevirostris from the Caroline Islands (1917) 
and Eutermes (G.) luzonicus and E. (G.) panayensis from the 
Philippines, as also Snyder's М. (G.) eceanicum from the Santa 
Cruz Archipelago, belong to the genus Nasutitermes, the Exter- 
mes sen, atr. of Holmgren. 
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(ey to the svldiers of the tico Phitippine species of Graltetetcrmes 
Holmgren. 
3. Head black or black-brown; body, antenna, and logs light brown, 
G. splendidus sp. nov, 
Head, antenna, and abdominal lergites dark brown; thorax and legs 
bright yellows sternites very pale brown, lateral abdominal meme 
branes white — G. admirabilus Light. 


а. GKALLATOTEIMES ADMIRANI.US Light тен fp. 5. 

Alate.—Head black, median arcas of thoracic sterna, legs, 
and distal segments of antenna yellow; other parts light or dark 
brown; clypeus lighter than frons, about one-fourth as long 
аз broad; segment III of untennz about as long as II; fontanel 
white, conspicuous, a three-rayed fissure; ocelli conspicuous, 
separated from eye by less than their short diameter, eyes very 
large, strongly projecting; costal stripe inconspicuous, 


Measurements in millimeters of alates of Gratletotermes advirahitue 


Light. 
Length with wings, male 1500 
Length with wings, female 19.00-21.00 
Body length, male 9.00 
Body length, female 1000 
Length of forewing 1520-1620 
Length of forewing with scale 1700 
Width of head with eyes 190 
Width of head between eyes 108 
Leugth of head 180 
Head length to clypeofrontal suture 120-125 
Width ef postclypeos (maximum) 976-00 
Diameter of compound eye em 
Length uf ceelius 085 
Length of fontanct [m 
Length of pronatum 091-100 
Width of pronotum Ls 


Soldier (fg. 5)—Head, untennæ, and abdominal selerites 
black-brown with reddish tinge; rostrum distally dark reddish; 
thorax and legs bright yellow, ventral side of abdomen white 
to light yellow-brown. 

Head and rostrum shaped as in fig. Б, dorsal profile concave 
and slighlly sinuous; rostrum short, thick conical (fig. 5, b), 
uplifted, arising by a very broad base from the otherwise 
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declivitons frons. Antenn: of thirteen segments, considerably 
longer than head with rostrum, 


Measurements iu millimeters of койга of Grallatatermes admirabitirs 


hight. 

Length В 420-530 
Length of head to posterior margin of antennal po 
fovoola 25 
Length of head with rostrum E 
Width of head 120 
Width of pronotum оз? 
Length of pronotum 042 
Length of hind femur 1.68 
Length of bind tibia 230 


Distribution and biologi.—As reported 
(Light, 1030) this species has been taken 
once in Panay, twice in Negros, and twice 
on the Cotabato coast of Mindanao. А large 
carton nest on a tree trunk was reported iu 
two cases (Panay and Negros). Aside from 
this, nothing is known of the biology of this 
ng species. 

а 2. CKALLAYOTENMES SFLENDIDU ap, чах, Tent fe. €. 
Alate.—Unknown. 
Soldier (fig. 6) —Heud black, with a deep 
purplish effect, to dark mahogany; anterior 
$ half of rostrum reddish; antenna and pro- 
кшз, Gmüesermasé notum brown; other tergites light brown; 
Tae оты starnites and legs brownish yellow. 
view! э emî view. Head large; head and rostrum shaped as 
in fig. 6. Rostrum short, thick-based, same- 
what elevated; dorsal profile concave but loss so than in G. admi- 
robilus Light, not sinuous; mandibles thornlike, distal portion 
bearing a faint vestige of a tooth just below the middle. 

Antenne of thirteen segments, shorter than in G. admirabi- 
lus, slightly longer than head with rostrum; segment Ш much 
elongated, more than twice as long as JT; III longer than IV; 
V to XIII subequal, abont one-seventh shorter than III. Body 
relatively weakly chitinized, abdomen long and relatively slender 
(not “humped” as in б. adairebilus) . 
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Meosureneuts in millimeters, and indices, of a typical soldier of Gralleto- 
fermen aptendidus sp. mor., from the type collection, No, 228. 


Length of head and rostrum 195 
Length of head without rostrum 133 
Length of rostrum 062 
Length of эмет sement Ш. 030 
Length of antennat segment [V o14 
Head production. 927 
Height of heod 190 
Width of head la 
Length of fore tibia, 120 
Bend index m 
Hesdorortrum index бат 
Исай production index n 
Leg elongation index 090 

Systematic position —This striking A g 
species, known only from soldiers and \ | 
workers, differs from the four other 

species of the genus in (a) its larger ? 


size, (D) its shorter anlenne aud legs, 
and (e) the elongated, relatively slender 
abdomen of both soldiers aud workers. 
Distribution and. biotogy.—This spe- 
cies was taken by Light and McGregor 
from a large carton nest on the rotten 
stub of a small tree in the swampy UN 
jungle near the southwest shore of Lake 
Casili. This island of undisturbed low. ol 
land forest, located just across the Pam- A / * 
panga River from Arayat, Luzon, merits pio, б. Gratietotermes splendi 
careful study from а faunal, floristic, de mer head oe sa 
and ecologic angle. No record was “©” Кыч 
made of covered ways, but the relatively weakly ehitinized bodies 
of workers and soldiers and the relatively short legs make it very 
improbable that they are day foragers, 


Genus NASUTITER? 


5 Banks 
зато HAYILANDITEROIES Light, imo 
є. NASUTIFERMES ATRIPENNIS (f Text te 2 
Alate—Dark brown; wings brown-black, very thiekly haired; 
postelypeus much shorter than half its width. Fontanel large, 
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ihree-cornered. Ocellus separated from eye by its short diam- 
eter or more. (Diagnosis based on Holmgren’s description 
of Butermes atripennis Haviland.) 

Soldier (fig. 7) —Head light brownish yellow; rostrum darker 
distally, red-brown; tergites dark brown. 

‘Head and rostrum shaped as in fig. 7; dorsal profile dis 
concave; rostrum long, thick, conical, strongly uplifted. An- 
tennæ of fourteen segments, 


Measurements in millimeters of u {тїшє nnd a маш! soldier oj 
termes atripennis (Натйанд}. 


dares Som 
Süden лән 
Length of head 52 аз 
Length of head to posterior margin of an- 
tennal fovcola. 17 108 
Length of head with rostrum 218 08 
Width of head LM 112 
Length of pronotum 027 
Width of pronutum 0.63 
Length of hind tibia 180 115 
Length of abdomen go caa 
‘Subgenus NASUTITERMES ten. itr. tke 


The species, most of them new, that are here allocated to 
this subgenus represent several very distinct types, which may 
ultimately be given subgeneric or ge- 
nerie rank. At present, however, the 
alates are but little known, and the rela- 
tions of the species to the other species 
in the group are not sofiiciontty well 
known to allow satisfactory determina. 
tion of subgeneric characters. 

The differentiation of species in this 
group presents difficult problems, espe- 
cially when dependence must be made 
chiefly on soldier characters. Varia- 
tion both within the same colony aud 
between colonies is very great. Until 
very huge collections are available, 
ЕЧЕН which will permit n determination of 

(avin), bod ot мышт; Ehe nature, extent, and significance of 

û, Horm) slew: nen views intraspecific variation, the classi&eation 

of these species must remain unsatis- 
ту and 10 some extent tentative. Oftentimes, however, the 
fons are actually more justified than can be brought out by 


factor 
de 
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any method of description as yet available. А certain intangible 
facies sets certain lots apart as a single species in spite of 
relatively great variation in size, in head shape, etc, and ever! 
in proportions, Such differences are brought ont by the figures 
of Nasutitermes gracilis Oshima (fg. 8). 


Key lo the soldiers oj the Philippine speci 


of Naantitermes Banks sen. str 


1. Mood little produced behind, retatively short; without obvious cun- 
striction behind the antcame (except N. айгинеси). 
Mead much produced behind, relatively long, pyi 
striction Wwhind the antenna (йд, 23, а). mss ==. 15, 
Rostrum conical, at least twie ая thick at hase ax at middle e ае, 
не 
Rostrum selshapci (eylindrieni), less tham is 
а at middle (fr. 18, a)... 


B Head yellow ....... умей» (Oshima) 
Head black, infuseated brown, or clear brown. е tidy 
de Head black, dark brown, or Urown with infuscation; tip e£ rostrum. 


typically red вер POEMA: 
Mead brown oo ا انت‎ | 
0. Very small, hoad with rostrum less thon 149 » long; dorsal profite 
af head distinctly convex... Ns mollis sp. nov, 
Larger, head with rostrum more than 123 mm lang (usually much 
mere); head profile slat or sinuous = 

6. Tergites well chitinized, dark brown; зачала relatively short and 
thick, head-rostrem index less than 060........ 
Tergites weakly chitinized; pale yellowish brow 
tracted in front; rostrum Jonger, 


haad sharply con- 
headarostrum jndex more than 04, 
N. Inconiews (Oshima), 

1. Antennal foveolm not visible ia dorsal view rostrum longer, marc 
slender __ М. simus sp, nov. 
Antennal foveohe visible in dorsal view; rostrum shorter and ской 
А, datus эр, nov, 

слайт (Oshima). 


8. Tergites dark brown, strongly pigmented... N, par 
Tergites pale to yellow 
Larger; head, antenna, cie, orango-bro m 
Smaller; head light brown; antenna and terites light... 
20. Tergites very pale; rostrum relatively narrow (ig, 15, a ax БУ; Trom 
Fumon s М, oshimai sp. nov. 
ада yellow; rostrum thick chx. 16, 8 and s); from southern ix 
lands on сарна? эр. noe, 

22. Very small bend, with rostrum less than 120 mum long: mandiblo with 
vestigial apical portiva (fg. 17, c). s M. регин ap. пот, 
Largo heud, with rostrum wore than 10 mm ling: frec apical por. 
tion of mandiblo relatively Joue and spinelike. udin 

12, Larger; head with rostrum mare thon 1.00 mum long head vary лад, 
head nds Ыб от mores ap portion of mandible strongly ou 
curved (бе. 18, б) een М. rounds зр, nov, 


шону эр. төт 
conis 10, 
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aller; hend with xostrum Jess than 125 mm longi head narrower 
PI itc ony dy over 1807 ape vro of monde s 
о outeurved o 
эв. алтыны margins af hand in dorsal view indented by айды Vut 
distinet constriction (fig, 19, а}. N. batintauacensia (Ой E 
No such емайл Я 
м. ead dark smoky brara, parlours at bars of UNT баайа: 
Rok brown; Тона hump very eopapieunus (б. 20, ch 
N. taper’ sp. төз, 
üpht brown: tentes Tight yellow-brown; rostral homp not 
epis е, онен, (Ома), 
ар, Rostrum log, ла ота Index mare than 07. 
NL megregori (Oshima) 
Rorlrum short, beadorestrum index Jess (ав 18 
т, Head brown, rostrum yers dari at hase, totes dack, strony chie 
kinira; constriction very enspicuoes (Bg. 22, a) 
N. contiritiepr эр. av. 
Head orange to eringebenn; зовон sot darkened, at mor reddi 
tester male selow er ight тот, vot пома «йай сиг 
striction not very оазиси cca 
37, Constriction conspicuous; antereventral corners of hend capsule dar- 
ing (Gg. 23. а); mandible with oblique sides. apical portion about 
emend a lng as basal portion (fi Si ©). 
X. минуя sp. noe 
Constriction ineonspleuous; antorovonteul eurners of head peste eat 
visible from above (fig. Ыы п}; mandible with nearty stri 
Aide. oy apical portion mr as lang ал Basal пені ¢ 


а NASUTITERMES GRACILIS (Oshima), Tert ик 
termes. (Entermes) gracilis OSMIA, 1916, 1920. 
Entermes minuta Osta, 1917 (fide Oshima). 
Bntermen (Ratunditerman) естм OSHA, 1020. 

Deolate (fig, 8, a) —Head brown, postelypeus and labrum 
pale yellow; antenmz light brown; pronotum brownish yellow; 
mesonotum pale yellowish white; metanotum pale yellow; thorax 
white with lines bordering sclevites; tergites chestnut-brown: 
Sternites yellow to golden yellow with lateral brown areas 
around white muscle marl head small, 1.25 mm wide through 
eyes; shaped as in fiy. 8, а. 

Fontane] conspicuous (fig. 8, а), whitish yellow, Y-«baped, 
flaring anteriorly ; slightly longer than ocellus. 

Ocellus elliptical, long diameter less than one-third diameter 
‘af eye; separated from eye by about one-half the short diameter 
of ocellus. 

Eyo large, projecting (fr. 8, п) ; separated from both upper 
and lower margin of head by about one-eighth its own diameter 
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wh 


Хорта: a, hrat of alate feam lonas Norte ж donent 
n dod view iion (® erom ебал. 4 troe 
vem Duces Xurte From some cuin ede af nire Vn tera 
Че чө эште variation 1€ from aray: Уш Mine 
aro A trom loco» Мале; Г from Вар: ji les at soldiers (j from 
ош, the t peat tem: E Pean Тал) is abnormal). 


and from posterior margin by about three-fifths its own diameter. 

Antenna of twelve or more segments, ШІ shortest and nar- 
rowest, about one-half as wide as distal segments, weakly chit- 
inized; V small or incompletely separated from VI; II and IV 
relatively short, subequal, wider than Ш or V (when separate), 
but narrower than more distal segments, 


Measurements in saittincters of a dealate of Nasutitermes gracilie (Oski- 
ma), from collection. 1236, from Pataican. 


Length of body with hend E 
Length of hend m 
Lenxth ot head capsule 103 
Width of head capsule 0% 
Width of head with eyes 1.25 
Length of pronotum E 
Width of pronotum 
Diameter of eye 049 
Long diameter of ocellus ол 
Short diameter of occllus 018 


Distance of ocellus from eye °з 
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Soldier (fig. 8, b to К) —Head yellow to orange; antenne 
pale yellow-brown; distal two-thirds of rostrum reddish; body 
generally pale and slightly chitinized; tergites pale yellow-brown, 

Head somewhat variable in shape (fg. B, b to 7), but about 
as broad as long with flattened or flatly rounded posterior 
border; rostrum ong and narrow, especially in distal half; 
rostral hump absent (fig. 8, /) or negligible, lateral profile 
straight (fig. 3, c), faintly concave (fg. 8, f), ov weakly sinuous 
(fig. 8, й); head typically depressed anteriorly and roundly 
elevated behind. 

Mandible (fig. 8, ў and k) diiferent from that of soldiers of 
the matangensis group in its relatively small free portion and its 
distally extended molar region. 


Measurements in millimeters, and indicem, of extreme sizes of soldiers of 
Nasutitermes gracilis (Oshima), fron collection 087, from Mont Ма» 
riveles, Bataan Province, Lncon, 


Length of head and rostrum. 114 
Length of head without rostrum "m 
Length of rostrum 0.05 
Head production m 
Height of head 6 
Width of head 120 
Length of hind ti 083 
Mead index 140 
Hoad-rostrum index 0.60 
Head production mdex 025 


Variation —This is a very widespread, variable species. So 
considerable was the variation in size and degree of colora- 
tion, accompanied in some cases by seeming differences in the 
shape of mandible of the soldier, that there were oj ally set 
aside three new species. Study of variations within groups 
showed that the characters used in separating these supposed 
species did not always hold in single collections, It has seemed 
wiser, therefore, to leave any finer taxonomic distinctions to 
later workers ta whom more material іе available, 

The range of size is brought out by fig. 8, b to i, and by the 
measurements of soldiers from several colonies given below. 

Certain colonies from the lower slopes of Mount Mariveles, 
Bataan Provinec, Luzon, have considerably darker color, the 
hoad being golden yellow to light orange with red rostrum, 
Hore also the tergites are fairly well chitinized and light brown, 
These colonies are correspondingly larger (see measurements 
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below of soldier from collection 885), however, and there seems 
to be a dircet correlation between size and color. 

At the other extreme are smal] forms from locos Norte (No. 
1275), Rizal (No. 141), and Palawau (No. 122), measurements. 
of soldiers of which are given below, which are much lighter 
in color and chitinization than are the soldiers of most of the 
colonies, and have narrower, samowhat square heads. However, 
changes in these directions with decreasing size seem character- 
istic of the nusutes of several species, and hence these differences 
have been disregarded here, especially since more typical colonies 
of N, gracilis have been found in all these localities, 


Measurements of aeluicrs tn millimeters, und indices, from various colonies 


1 Hearth af hend without mirum ens} 
шмон 
— 
наум оъ 
Зана ef head. 
| Leash of fore i 
Em 


j Beles 
| zoe 
i 


Systematic position. —This is the only Philippine nasute whose 
soldier has a yellow head and a conical rostrum. It seems most 
closely related to N. ўататїоив (Holmgren), but is distinetly 
larger. | 

Distribution and biotoyy.—This js one of the common species, 
occurring twenty times in the collection from localities as far 
apart as locos Norle Province, Luzon, on the one hand, and 
Sir J. Brooke Point, in southern Palawan, and Cotabato Prov- 
ince, Mindanao, on the other. Other regions represented are 
Rizal, Bataan, Laguna, and Tayabas Provinces in Luzon, Tablas 
Island, and Culasi in Antique Province, Panay. It is especially 
abundant on the slopes of Mounts Mariveles and Maquiling. 
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ANaentitermes gracilis builds extensive covered ways, over 
dead wood of trees and shrubs and even over deserted buildings, 
Taylor reported an exposed ton nest for a colony taken on 
"Tablas Island and a subterrancan carton nest for one taken at 
300 meters’ altitude on Mount Maquiling. 

ж WASUTITERMES MOLLIS 

Alate—Unknown, 

Soldier —Head smoky yellow-brown behind; darker along 
sides and in front; rostrum proximally burnt umber, ally 

reddish; abdominal tergites pale smok: 

brown; nota pale yellow with faint 

= smoky tinge; other parts pale whitish 

A МА yelow, Нела and rostrum shaped as 

[2 in fig. 9, а and b: dorsal profile dis- 

/ tinctly convex, with a concavity at base 

А ¢ / of rostrum dite to а slight constriction. 

Head covered with a dense coat of slen- 

= 2 tema medie эз der whitish hairs. Antenne of eleven 

TM Re. e Segments, about two-thirds length of 
Т M mandible. head with rostrum, 


Yu» Mentis 


Measurements in millimeters, and iudices, of typical soldiers of Nasutitermes 
mollis ap. novu from the type collcetion, No, 1191, from Cotabato Prov- 
ince, Mindanao. 


| Seem 
ports 


ent prods 


E 
В 
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Distribution and biology.—The single collection (Мо. 1131) 
was taken by E. Н. Taylor "in a dead tree" on Luan River, 
Cotabato Provinee, Mindanao. 

Systematic position.—The minute size and small number of 
antennal segments associated with the heavy hairing of the head 
and the relatively long, narrowly conica] rostrum set this species 
apart from all other Oriental species of this genus, 


ws Light and Wilson: Philippine Nasuto Termites 487 


$. KASUTITERMES LUZONICUS (Dahimn), Test бе. 10. 
Butermes (Grallatetcrmes] toxics OMDMA, 19] 
EButermes (Entermra) manitensin Озим, 1910, 
Eutermen (Butermes) Ia. ensia Озим, 1020, 
? Batermes (Trinervitermes) wexedocnsts Ostttsta, 1920, 


This is the most widespread and the most commonly en- 
countered of the nasute termites of the Philippines. Tt scents 


„ 118, 1920, 


күте сыту, Ne D, (тот 
rere Ча Панно se ә билеет 
Жө ты ifi marier o soldiers ч, 


rvitions in dara pref 


also to be the most variable, perhaps due to the large collections 
available for study. There follows an attempt at a diagnosis 
of the alate and sol ‘These should be considered in the fight 
of the wide variation discussed below. The description of the 
alate is somewhat more detailed as it has not been previously 
described. 

Alate (fig. 10, a). —About 8 mm long without wings, 15 mm 
with wings: forewing about 14 mm long. Head dark mahogany 
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brown, nota yellowish, abdominal tergites brown; abdominal 
sternites yellow with lateral brown arcas, wings pale yellowish 
brown, veins light brown, radius sector bordered posteriorly by 
a narrow dark brown stripe separated by a narrow white stripe 
from a gotden zone, which shades into the membrane color. 

Head (бк. 10, а) about 1.5 mm wide through the eyes, wot 
greatly narrowed in front, Eyes relatively large, about 0.55 
mm in long diameter, but not strongly projecting. Oceilus 
about one-third as long as eye, separated from eye by about half 
its short diameter; long axis of ocellus making an angle of 
about 45° with the long axis of head; short axis of occllus nearly 
vertica), making chitin of head seem to overlie its inner margin. 
Mead with curved, raised, transverse ridge joining ocelli, suc- 
ceeded posteriorly by a distinct concavity within the anterior 
half of which the slender, slitlike, yellowish to white fontanel is 
located in a narrow longitudinal ridge. Antenne of fifteen seg- 
ments; segments H and ТИ subequal in length, Pronotum faint- 
fy concave posteriorly. Diagnosis based on collection 706 from 
Cavite, 


Meosuremonta in millimeters of а typieal alate of Nasutitermes lusowieor. 
(Одета), from collection 708, from Cavite, Luzon. 


Length over ail 1540 
Length of forewing 1400 
Width of forewing 360 


Length of head 
Tength of hend cupsule 
Width of head capsule 
Width of beud with ayes 
Length of pronotum 
Width of pronotum 
Long diameter of eye 
Short diameter of eyo 
Tong diameter of occlu 
Short diameter of oceltus 
Distance of ocellus feom eye 
Soldier (fig. 10, b to m).--Head mahogany red (brown in 
fixative) to black; distal half of rostrum usually reddish, but 
black in some colonies; antenna light brown; body weakly chit- 
inized; tergites pale yellow-brown to light brown, depending 
upon degree of chitinization. 
_ Head variable in shape as brought out under variation, but 
with certain underlying charaeleristies; head relatively broad 
(fi. 10, B), sidos rounded; posterior margin flatly rounded; 
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head distinctly narrowed in front, Из sides in dorsal view round- 
ing into the sides of the rostrum. Dorsal profile as seen in lat- 
eral view typically sinuous (fig. 10, В); а shallow groove, mark- 
ing morphological junction of head and rostrum, running from 
front of head just above mandibles obliquely upward and back- 
ward, passing in front of antenne and crossing head some dis- 
tance behind the level of the antennal foveolm, where it makes a 
slight concavity; a slightly raised area between this concavity, 
in dorsal profile, and the front of the head (the “rostral hump,” 
fig. 10, В); rostrum constricted near its base, making a weak 
concavity between rostral hump and dorsal margin of free por- 
tion of rostrum (fig. 10, 7) ; dorsal margin of rostrum usually 
weakly convex, due to slightly uplifted position of free portion 
as a whole and slight depression of distal third of free portion. 
Antenne of thirteen segments, nearly as long as head with 
rostrum; segment 1V shortest, IIT nearly twice as long аз II. 


Mearurements in millimeters, and indices, of typical soldiers of Nasuti- 
termes luzonicus (Oshima). 


No. mi. Petre. 


Length of head and rostrum LM 186 
Length of head without rostrum 1M 099 
Length of rostrum 060 озт 
Head production 03 бз 
Hight of head 052 ose 
Width of head daro ie 
Head index 102 099 
Head-rostrum index 058 087 
Head production index 028 030 


Worker.—Hcad dark brown; tergites pale. 

Distribution and variation. —Nasutitermes luzonieus is by far 
the commonest and most widespread nasute termite of the Phi 
ippines and perhaps ihe commonest termite species. We have 
188 collections of the species, including one from Itbayat Island 
in the Butanes, north of Luzon, nearer to Formosa than to Lu- 
zon, and one from Sitankai Island, in the southernmost Tawitawi 
group, Within a few miles of northern Borneo. The others are 
from many of the islands and provinces between. It is most 
abundant in Luzon, where it is the only abundant nasute species, 
yet it has been taken on all the principal islands, save Palawan; 
namely, Mindoro, Samar, Panay, Negros, Cebu, Leyte, and on 
several of the smaller ones, аз Marinduque, Romblon, Tabias, 
Dinagat, Basilan, and Jolo. In the Visayas it is more or less 

ms 
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completely replaced as the common nasute species by the light 
brown М. panayensis (Oshima) described below. 

The soldiers of N. luzonicus show an extremely wide va 
tion, as is brought out by fig. 10, b to g. Sa great is this varia- 
tion that with incomplete collections it would be nateral, as the 
senior author's carlier manuscripts attest, to describe these 
variants as separate species, as Oshima has done. When, how- 
ever, one finds the extremes of such variation within a single 
colony, as is often the case, it becomes apparent that it is of 
ne taxonomic significance, 

Бо extreme is this variation that it becomes almost impossible 
to diagnose the species. Were it not that this is the only common 
Gark-headed species of Nusxtiternes and, indeed, the only one 
save №. mollis, N. simulans, and N. latus, which are smaller 
and known only from Mindanso aud Palawan, its identification 
would be extremely dificult. 

‘This variation affects size, color of head, degree of chitiniza- 
tion, and color of abdominal sclerites, and especially the relative 
width of head and the shape and relative length of rostrum, 
Collections from certain colonies seem consistently black headed, 
but some contain dark- and lighter-headed individuals, while 
in others ali are lighter headed, In dark individuals the reddish 
coloration of the distal portion of the rostrum tends to be ob- 
scured, In very light individuals the distal portion of the ros- 
tram is yellowish, rather than red. 

"Phe head length with rostrum ranges from somewhat less 
than 14 mm (fig. 10, d) to slightly more then 18 (fig. 10, c). 
When this shorter length is combi as is usually the cuse, 
with a narrower head (fig, 10, с) the size difference is striking. 
The smallest individuals are cs a rule lighter and have fewer 
(12) antennal segments. This suggests that we are dealing 
here with soldiers which metamorphosed in an earlier instar. 
Intergrades complicate the situation, which must wait for solu- 
tion проп careful studies of the lite cycle and the developing 
colony, The University of the Philippines, situated in the center 
of abundance of the species, is welt located for such a study, 

The range in size and in relative width of head is illustrated 
in fig. 10, b io f. Herd width in the individuals measured 
ranges from 0,78 to 1.26 mm and the index obtained by dividing 
head width by head length with rostrum varies from 0.48 to 
0.73. It is interesting lo note that the maximum spread for 
this index was foma by measuring the extremes of variation 
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hin н single colony (fg. 10, e and /). In spite of tbe great. 
differences in this index between extreme. variants, the index 
is nearly always between 0.60 and 0.65 for what may be called 
the typical soldiers (fig. 10, b), which make up by far the larger 
part of most collections, 

While, therefore, there is a very striking range of variation 
in head size and proportions, the ordinary soldiers present a 
fairly constant shape and size of head, represented in fig. 10, b 
and i. Furthermore, while in some cases the variation seems to 
be between colonies, in those collections which are fair samples 
it is found to be intracolonial. Thus, in eolony 118, from Ba- 
lintawac near Manila, four individuals were selected that ranged 
from 1.38 to 1.68 in length of bead with rostrum, from 0.78 to 
1.10 mm in width of head, and from 0.48 to 0.73 in ratio of 
width of head to length of bead with rostrum. It should be said, 
however, that the individual with the ratio of 0.73 was plainly 
abnormal (fig. 10, g) as brought out by the blunt, rough rostrum, 
the peculiarly broad front of the head, and other features. An- 
other soldier in the same collection, apparently normal, had an 
index of 0.68, 

Not only does the head vary in size, shape, and proportions 
аз seon in dorsal view, but the profile in lateral view shows much 
variation (fig. 10, A to j). This involves several factors; namely, 

(а) the relative height of the head itself in front and behind 
(fig. 10, А and j), (b) the relative prorainence of the rostral 
hump (fig. 10, л and i), and (c) the direction of the rostrum, 
whether slightly uplifted as а whole (fig. 10, j), depressed (fig. 
10, №), or neither (fig. 10, i). The rostral hump gives the char- 
acteristic sinuous appearance to the profile of thi species, The 
profile becomes distinetly convex when the hump is inconspicuous 
and the rostrum straight or uplifted (fig. 19, i) 

Finally, the rostrum itself varies in relation to the head 
length, in its thickness throughout or at the base, and in its 
shape. In the more typieal individuals the sides of the head 
curve into the rostrum in dorsal view and the rostrum beyond 
the base is clearly narrowed, giving it concave sides in dorsal 
view (fig. 10, b) and a concave lower margin in lateral view 
(fig. 10, i). Certain individuals, however, show a much- 
narrowed, slender rostrum (fig. 10, 3). In others this basal 
constriction is lacking, giving the rostrum a coarser appearance, 
its margins in dorsal view being nearly straight lines (fig. 10, 
¢), the concavity of the ventral margin being very slight. Again, 
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the rostrum varies as to the distal portion, in some being straight, 
but more commonly somewhat bent down as in fig. 10, А, or bent 
up аз in fig. 10, f. Much of the apparent variation in length 
of rostrum is due to the fact that а thick rostrum looks shorter 
in either dorsal or lateral view. 

Systematic position —Its range, from within sight of For- 
mosa to within sight of Borneo, would suggest that this species 
would prove to he the same as a Formosan or Bornean species. 
That it would prove to be cospecific with a Formosan termite 
seems unlikely, because of the depth between the Batanes and 
Formosa and the correlated wide differences in their faume and 
flora, It differs from N. takusugoensis, also a member of the 
matangensis group, which it approaches most closely among the 
Formosan species, in its much larger alate and in the much more 
narrowed rostrum. 

Nasutitermes luzonicus will probably be found in Borneo, but 
it has not been identified with any East Indian species. From 
both N. matangensis (Holmgren) and N. matangensiformis 
(Holmgren) it differs in the typically much narrower head and 
rostrum of the soldier and its much darker color. 

Biology.—The conspicuous brown carton nests of this species, 
built usually on trees, are a characteristic element of the rural 
or village scene in Luzon. Its rather broad light brown to black- 
brown runways, constructed of wood fragments and fæces, con- 
nect tho nests with the ground aud with the dead wood on which 
it feeds. Runways are occasionally found on houses, and rarely 
it attacks the wood of houses, usually when, as on the outskirts 
of Manila, for example, the clearing away of trees has reduced 
the amount of available natural wood. 

That the secretions of the cephalic’ glands furnish a fairly 
cflcctive defense against true ants seems indicated by the reac- 
tion of ants into whose opened nests, or near the openings of 
whose nests, soldiers and workers were thrown. Workers are 
sometimes carried away by ants, but soldiers almost never; and 
ants exhibit signs of disturbance, seemingly of fear apparently 
induced by an odor from the termites. Ants that do pick up 
termites seem distressed by secretions, as indicated by vigorous 
wiping of their mandibles, 
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18. NASUTITERMES SUITLANS өр. sor. Tta 

Alte. — Unknown, 

Soldier. —Hcad. chestnut, lightest at level of antenna; prox. 
imal half of rostrum dark smoky brown, distal half Пеле 
somewhat reddish; tergites, in- 
eluding nota, smoky brown; 


ster- 
niles very pale yellow-brown; A 


lateral membranes transparent 
white; antenne light brown; other 
parts pale yellow. 

Head and rostrum shaped as in 
fg. 11, а to d. Rostral hump 
prominent with a slight constrie- 
tion at its base; head consider- 
ably narrowed in front; antennal 
foveolw not visible in dorsal view; 
head with three or four prominent 
hairs. 

Antenna of thirteen segments, 
rather less than length of head 
with rostrum; segment ИТ much 
longer than II; IV and I about as 
long as II, not always completely 
separated. 

Abdomen relatively long and 
slender, not humped. 


Menaurcononts iu millimeters, and indieea, of soléieva of Nesulitermen simu- 
dens sp. mot, from the type collection, No. 118%, from Cotabato Prov- 
‘nee, Mindanao, 


pe 
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Variation—Color varies from dark opaque chestnut in the 
large individuals to lighter brown with a yellowish tinge in some 
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of the smaller ones. Rather wide variation as to width and 
shape of head in dorsal view, as also in lateral profile and 
shape of rostrum, is brought out by fig. 11, a to d. 

Systematic position.—Nasutitermes simulans is apparently 
most closely related to Extermes (E.) javanicus Holmgren, but 
differs from it materially in its larger size and darker color. 

Distribution and biology —The single collection, No. 1183, 
was made by В. H, Taylor, in “rotten wood" on Malanipa Island, 
Cotabato Province, Mindanao. Nothing is known of its biology. 


т. NASUTITERMES LATUS p mor, Trot fi. 12 


Alate.—Unknown, 
Sollier.—Head chestnut: rostrum proximally dark smoky, 
distally reddish; antenne shading from light red at base to 
yellow at Lip; tergites and nota 

smoky brown, pronotum darkest; 


J N, sterna very pale brown; other 
parts yellowish. 
Head and rostrum as in fig. 2! 
e a and b; rostrum short, blunt, re- 


latively narrow at base; rostral 


а 

hump low but distinct; head broad. 

p at devel of antenme; antennal 
A ۴ foveolie exposed in dorsal view: 

E head with three or four seattered, 

wh Менли» мы ы long, slender heira. 

RG uem kei cami d ea Antenna: of thirteen segments; 

етен segments IV and V shortest, sub- 
equal; Ш longer. 

Abdomen relatively short and broad, somowha 


humped, 


Measurcmenta m onilionetora, and indice, of soldiers of Nuaniiterines latun 
3p. Rebs from the typo collection, No, 7300, from Sir J. Broete Point, 
tawon, : 


m "i 
Longi tha video tu 4 
ть. 4 


end produce 
Jie of bea... 
Wide ot Sead i 


Mes production indir. 
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Systematic position. —Nasutitermes latus differs from N. 
javaniens Holmgren in the same way as does N. simulans sp. 
nov. From №, simone, which it resembles in color scheme 
and general size, it differs most strikingly in its generally broader 
head, the broad flat anterior portion of head making antennal 
foveoke visible in dorsal view (fig, 12, @), and in its shorter 
rostrum. Other differences are the greater height of head, 
lower rostral hump, and the shorter, thicker abdomen. 

Distribution and diology.—The single collection was taken 
from rotten wood at Sir J, Brooke Point, Palawan, by E. ll. 
‘Taylor. Nothing else is known of its biology. 


үз, NASUTIVERATES PANAYENSIS (hima). Toot Ges 1%, 


Eutermes (Grallatotermes) prnuycusis Ostia, 1920, 
Eutermes (Ceylonitermea) megreguri OSMMA, 1020 (mot of Oshima, 
1916). 


° ! A } i i 
нь) а bet f al in dorsal view: b ө d ме 
dures sioe 09 fom 9m soie Кот Санні Талау: e rena 

sha by Oshima “Cevlontermea Meprrgeri? fon. which, 
Mrs ‘rae an stncrmal aco with А rorem, ts la N 


4. Bend of (oie vue in ые уут; f, hend of А 
Waren чөт; io j. left mandir of конь U fron nbvormal sider c and Jb 


Alate (fg. 12, a)—Very similar to N. Neoniew. Head 
consistently lighter, Пу smoky light reddish brown; am- 
toune yellow-brown, frontal region very light brown; postelypeus. 
light yellow-brown; tergites dark brawn, darker than in N. lu 
soniews. Fontanet short, nearly triangular (fg. 13, a), much 
shorter than that of N. luzonicus, Otherwise as in N, juzonteus. 
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Measurement in millimeters of a typical alate of Nasutitermes paxayen- 
ais (Qskima}, from collection 167, from Себи, 


Length over all 

Length of forowing 

Width of forewings 

Length of head 

Length of head capsule 

Width of heot capsule 

Width of head with eyes 

Length af pronotum 

Width of pronotum 

Long diameter of суе 

Short diameter of суе 

Long diameter of ocellus 

Short diameter of occifus 

Distance of ocellus fram eye 

Soldier (fig. 14, b to j).—Head much like Lypicat N. Inzonicus 

in shape, but never as wide as in wider individuals of N, luzoni- 
cus; with similar variations as to head profile. Rostrum some- 
what longer, more slender distally, and more pointed. Head 
consistently light brown; tergites dark smoky brown, darker 
than head, and darker than tergites of N. fuzonicws, which are 
much lighter than head. Left mandible (йр. 13, 9 to i) with 
short frce portion; a depression between it and the molar surface 
shallow; lateral and medial surfaces nearly straight. 


Measurements in miltacters, and indices, of а typical soldier of Naguti- 
termes pmo gensis. (Oshima), from collection 207, from Cab. 
Length of head and тоз E 
Length of head without vostrutm 
Length of vostrum 
lend production 
Height of hend 
Width of hend 
Length of fore tibia 
Head index 
Tlend-rostrom index 
Head production index 
Leg elongation indox ові 

Worker.—Mueh like N. luzonicus, but head lighter, tergites 
darker; head light brown, tergites smoky brown. 

Variation—Variation js much less noticeable in N. pana- 
gensis than in №. luzonicus. A paratype collection from Oshima, 
collected by McGregor at Culasi, Panay, shows the greatest range 
of variation noted, brought out by measurements below. In spite 
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of differences in size, the indices show the proportions to be 
very similar, 


Measurements in millimeters, and indices, of smallest and largest aaldiers 
of Nasutiterrics panayensis (Oshima), in paratype collection 1528, 


from Cutani, Panay. 
Width of heud ош озм 
Length of head with rostrum 1% Lae 
Tength of rostrum бою 057 
Length of head capsule 057 оз 
Mead index with rostrum 050 оё 
Head index without rostrum 093 0054+ 
Rostral index от оз 


A single soldier in the кате vial with a young colony of М. 
chapmani has been referred to this species because of the obvious 
similarities in many characters; such as, color of head and pig- 
mentation of selerites. It differs in having a short, basally 
thickened rostrum (lig. 18, d and f), which led to its being 
considered at first as representing а new species. Tho mandible 
also is very large with the [reo portions differently directed 
(ig. 13, 7). This apparently aberrant soldier represents the 
greatest extreme of variation so far encountered if it is normal 
variation. 


Measurements in miltineters, and indices, of an abnormal soldier of Narr- 
titermes panayensix (Ondine), 


Lenzth of hend and rostrum 1.56 
Length of head without rostrum 105 
Length of rostrum 001 
Head production 030 
Height of head 0% 
Width of head 06 
Length of fore tibia 0.99 
Head index 091 
Head-rostrum index 040 
Head production index 029 
leg elongation index ba 


Distribution aud biology.— This, the common nasute termite 
of the Visayas, ìs represented in the collection by forty viala, 
which might easily have been four hundred. These collections 
ure from the following islands and provinces: Marinduque Is- 
land, Tablas Island, Romblon Island, Panay, Negros, Cebu, Ca- 
masa Island, Leyte, and Zamboanga. The species is extremely 
common on Cebu and Negros Islands, and probably elsewhere, 
where it presents the same picture as does №. luzonicus in Luzon, 


498 The Philippine Journal of Science. E 


being extremely common in and about the cultivated, thickly 
populated arcas. Its brown runways and carton nests are come 
mon sights on bamboo, coco palm, mango, and the other common 
trees of the region: also on fence posts, telephone poles, and 
houses. However, it seems to differ from its northern counter- 
part in its propensity fo build over houses und attack decaying 
wood in them. 

Systematic position. —Nasutitermeg panayensis is close to N. 
Ingoniens from which it differs chiefly im color of soldier and 
alate. "The head of the soldier is narrower on the average and 
tho rostrum narrower distally and more sharply pointed. The 
ulutes of the two species are very close, but that of N. panayensis 
is muck lighter and averages somewhat smaller. 


13. NASUTITERMIBS MBRIDIANUS өө. тет. Test бе 1t. 

Alato (fig. 14, @).—Very close to the alate of N. luzonicus; 
pronotum somewhat darker, perhaps; fontanel small, inconspic- 
uous (often variable, however, in N. luzonicus), Otherwise as 
in N. luzonicus, 


Meusuremente in midtimcters of a typical alate of Nasutitermes meridiana 
эр. soo, from the type collection, No. 919, from Zamboanga Province, 


Mindanao, 
Length over alt 152 
Length of forewing, 134 


Width of forewing 
Louth of head 

Length of heud сарае 
Width of head capsule 
Width of head with eyes 
Length of pronotum 
Width of pronotum 
Lone diameter of aye 
Short diumeter of eye 
Long diameter of ocellus 
Short diameter of ocellus 
Distance of occllus from eye 096 

Soldier (fig. 14, b to i) .— Head orange-brown; rostrum darker 
at base, distally reddish ; албетте, thorax, and abdominal ter; 
yellow with brownish tinge; legs yellow, 

Head and rostrum shaped as in fig. 14, ë and e. Dorsal 
profile aa in N, luzonieus; mandible variable (fur. 14, / to i), but 
usmally with relatively long free portion; lateral margin slightly 
oblique; anterior sinus relatively short and decp; molar surface 
Short, succeeded proximally by a short flattened area, beyond 
which the inner margin is somewhat concave, 
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Tm 14. Woevitermer moridienta ap. nov.: а. Bead af alate So donat view: D to d, beads 
эё Mess In damal view, їр еы mane im alse ва ризо оса, all from Palawan; б 
Dead of acl dn laten ews} to UR mandi ef soldiers to Вот rations 


Antenne of thirteen segments, nearly as long as head with 
rostrum. 7 


Measurements in millimeters, aud indices, of а large soldier of Nasutiter- 
mey meridianus sy. 0u, from collection 373, from Joto. 


Length of head and rostrum 180 
Length of bead without rostrum. LH 
Length of rostrum 998 
Head production 030 
Height of head ола 
Width of head Е 

Length of fore tibia m 
Mead index 110 
Heal-rostrum index 9.56 
Head production index: 026 
Leg elongation index 100 


Measure ento in millimeters, and indices, of saldiers of Nasutitermes me- 
Tidianve np. nov, with nurrower heads than those of the type collec 


tion, No. 913. 
Length of head and rostrum 1.80 
Length of head without rostrum 146 
Length of rostrum oti 
Head production 033 
Height of head оло 
Width of head 1.02 
Length of femur 119 
Length of bind tibia. Lag 
Head index 635 
Hend-rostrum index. p 


Head. production index 030 
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Measurements ix millimeters, and indices, of soldiers of Nasutitermes me- 
ridiants sp. nov, with smaller head cansuter and mandibles, from cl- 
tection 2295, Palawan 


Length of head and rostrum L1 is 
Length of head without тогот 043 093 
Lenjth of rostrum om 058 
Head produetion 024 ом 
Height of head 008 055 
Width of head 093 бәт 
Length of femur 078 073 
Length of hind tibia 116 107 
Length of fore tibia 04 блв 
Head index 1.00 10 
Head-rostrum index 062 обоз 
Nerd production index 026 020 


Variation—Very different head types are encountered in the 
same collection, illustrated by fig. 14, b amd c. That these are 
not two soldier classes is indicated, however, by intergrading 
individuals (fig. 14, d). 

Systematic position—Nasutitermes meridianus belongs to the 
mütangeusis group and is one of а group of very closely related 
Philippine species including N. luzonicus and А. panayensis. 
lu soldier characters it is quite distinct from N, matangensis 
and М. matangensiformis with types of which we have compared 
it. From the former it differs in Из narrower head, relatively 
longer rostrum, etc.; and from the latter, which it approaches 
more closely, it differs in being larger and in the lower antennal 
hump, ete. From N. luzonicus the alate of N. meridianus сап 
hardly be distinguished, but the brown color of the alate seems 
characteristic as also the orange tinge of the soldier's head, the 
greater width of head, the much lighter color of the tergites, 
and other features, More complete knowledge may ultimately 
show these species and others of the matangensie group to be 
true (geographic) subspecies of а single or a very few species. 

Distribution and biology.— OF the six vials of this species in 
the collection one was from Jolo. The others were from Pala. 
wan, two from Sir J, Brooke Point and three from Thumb Peak 
near Iwahig. All were collected by Taylor, who notes that the 
Jolo collection (313) was from a paper nest im wood. One 
collection from Sir J. Brooke Point was from runwavs on a 
dead log; one of tho Thumb Peak collections taken at 2,000 fect 


Was from а paper nest and the other two were from rotten 
wood. 
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ч. NASUYITERMES озим vp. э, 
Alate— Unknown. 
Soldier.--Head pale orange-brow. , lighter behind; rostrum 

centrally darker, tergites barely pigmented. 

Head and rostrum shaped as in fig. 15, e and b, very similar 
to, but smaller than, N. panayensis; rostrum slightly thicker at 
base than fn the latter species, Mandible us in fig. 15, b. 

Antenne pale yellow, of twelve segments, slightly less than 
length of head with rostrum. 


Tet Beds 


Mosetvecnta ба millimeters, and indices, of а typical solder of Nasutiters 
mes oshimai sp. пор, from the бура collection, No, 1502, Laguna. 


Lenzth of head and rostrum m 
Length of heed without rostrum 030 
Length of rostrum 032 
Head production eM 
Height of head 0.60 
Width of bead 090 
Length of foro tihin ола 
Head index 1.00 
Heud-rostrum index 063 
Head production index 927 
Leg clongation index 031 


Systematic position and distribution. his species ів repre- 
sented by two collections, from Paete, Lamina Province, Luzon, 
each containing a single soldier, c 


‘which were collected by MeGregor. А A UN 
‘These were sent to MeGregor and Vi yeh и 
the senior author by Doctor Oshima м PS 

as autotypes of N. gracilis. They M jE 
clearly disagree with Oshíma's de- j 

scription and belong with the brown- a. б 


headed matongensis group of Spe- ғы ль машет одаар nov. 
cies, being nearest to N. panayonsis шт: ж м ешеш view b- 
Oshima from which they differ dis- ` 
tinctly in their much smaller size, much shorter hind tibia, and 
the Jack of pigmentation of the abdominal teryites 

This is the only nasute of this group known from Luzon, and 
there remains the possibility that it is actually from a southern 
island and was misplaced in handling. The two collections on 
hand are probably from the same colony. We take pleasure in 
naming the species for Dr. Masamitsu Oshima, pioneer student 
of Philippine termites. 
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в. NASUSITERMES CHAPMÁI s Tat de м. 

Dealate (fiy. 16, a).—Head brown, postelypeus and Jabrum 
yellowish brown; antenne light brownish yellow; pronotum yel- 
lowish brown; mesonotum centrally brownish ivory whit 
tergites chestnut-brown ; sternites 
pale yeliow, laterally brownish. 
Head shaped as in fig, 16, œ; width 
through eyes 1.65 mm. 

Fontane] (fig. 16, о) prominent, 
narrowly triangular, flaring an- 
teriorly; about three-fourths as 
long as short diameter of ocellus, 

Ocellus elliptical, long diameter 
about one-third the long diameter 
of eye; separated from eye by 
about one-third the diameter of 
ocellus, 

Eye separated from lower mar- 
gin of head by about one-sixth its 
own diameter, from upper margin 

of head by about one-fourth its 

Se tates te deu vente ima ani own diameter, und from posterior 

ero inerd view! mt аам of margin by about seven-tenths its 
n own diameter. 


16. Матина chepmanî ар, эн 


Measuremente in millimeters of а deviate of Nasutitermes chapmani 
ap. nov, from colicction 870, from Negros, 
Length of body with head 
Length of head 
Length of head capsule 
Width of head capsule 
Width of head with eyes 
Length ef pronotum 
Width of pronotum 
Long diameter of вус 
Short diameter of eye 
Lone diameter of oceltus 
Short diameter of oeellua 
Distance of oxellus from eye 0040 


Soldier (fig. 16, b to d) Head orange-brown; rostrum darker 
at base and tip; tergites hardly pigmented. 

Head and rostrum shaped as in fig. 16, b and ¢. Head low, 
only slightly elevated behinds dorsal profile nearly fat, only 
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faintiy sinuous; rostrum very thick near base, tapering grad- 
ually to a sharp tip. 

Antenne of twelve segments, about two-thirds as long as 
head with rostrum: segment III longer than II and IV, which 
are subequal, 


Measurements in millimeters, and indices, of & typical voldicr of Natntiter- 
met chapmani sp. nov. from collection 945, from Negros. 


Length of hend with rostrum 138 
Length of hoad without rostrum. 0% 
Length of rostrum ом 
Head production 630 
Height of head 064 
Width of head 099 
Length of fore tibia 078 
Head index тоз 
Head-rosteum indic 059 
Mead produetion index om 
Lej elongation index ов 


Systematic position—Nasutitermes chapman sp. nov. is 
most closely related to М. panayensis (Oshima) and N. meri- 
dianus sp. nov. The alate is larger than that of either species 
and has relatively larger eyes than has either of these species. 
In color it is much like N. meridians, but the large eye dis- 
tinguishes it, as also the smaller oceilus, much more sparsely 
haired head, and larger, differently shaped pronotum, as well 
ag the orange color of antenna, thorax, ete., in N, meridianus. 

Tho soldier differs from N. panuyeusis in its smaller body 
with hardly chitinized sclerites, the lighter color of the head, 
and the narrower head with thick-based rostrum. From М. 
meridiunus the soldier differs in the sume way as from N, pana- 
‘yensis and in addition in the absence of the charaeteristic orange 
color of head, antennæ, sclerites, ctc. 

Distribution and biology. —Two of the three collections were 
taken on the Cuernos de Negros, above Dumaguete, one by Dr. 
A. W. Herve, at that time of the Philippine Bureau of Science 
the other taken by the senior author and Dr. James Chapman, of 
Silliman Institute, for whom the species is named, was from a 
young colony in the dead wood of a limb stub 7 feet above the 
ground. The third was taken by Dr. E. H. Taylor from wood 
on the water reservation back of Zamboanga. 
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men терр. 


M. NASUTITERMES PARVUS. 


Alate Unknown. 

‘Soldier (fig. 17, а to c).—Hcad gray smoky yellow-brown; 
rostrum light brown; tergites very faintly pigmented. Very 
small, less than 2 mm long. 

Head and rostrum shaped as in fig. YT, 
а and b, rostral hump prominent; head 
anteriorly depressed; rostrum narrowed 
near base wilh conspicuous sharp-tipped 
hump on front of head on either side of 
base of rostrum. Head covered with a 
Pa gh Nehme se coat of slender, curved, whitish hairs and 
head in tert а very few, stiff, spinelike hairs. Man- 
fate mend. dible with a vestigial free po 


n. 


Measurements in millimeters, and indices, of a typical soldier of 


Length of head and rostrum iz 
Length of head without rostrum ав 
Length of rostrum 044 
Head production 027 
Height of head 048 
Width of head oss 
Length of fore tibia оз 
Head index И 
Hend-restrum index 0.87 
Head production index 0.35 
Leg elongation index ол 


Hemarks.—This very characteristic little species is repre- 
sented by a single collection, taken by Taylor om Jolo Island. 
Its small size, its peculiar head shape, the conspicuous projec- 
tions on the head on either side of the rostrum, the stronaly 
narrowed base of the rostrum, and tho vestigial nature of the 
free portion of the mandible, as aiso the 11-segmented antenna, 
seem to distinguish it readily from any other Philippine species, 
as well as from any other species of the genus known to us, 

19. NASUTITERMES ROTUNDUS no. ner. Tent ви, 18. 

Alate.—Unknown. 

Soldier (fig. 18, a to c).—Head dull yellow; rostrum pale 
reddish; tergites pale yellow, very lightly ehitinized. 

Head and rostrum shaped as in fig. 18, @ and 5, dorsal profile 
concave despite a slight rostral hump; head depressed in front; 
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rostrum distally slightly uplifted. Hoad with a coat of slender 
whitish hairs and a few, scattered, spinelike hairs, Left man- 
dible as in fig. 18, c. 

Antenne of twelve segments, about five-sevenths as long as 
head with rostrum, segments И and TII subequal, 


Mensurenients in millimeters, and tudiccs, of а typical soldier of Nasutiter- 
mes rotundus ар, оз. from the type collection, No. 1134, from Cota- 
bate, Mindanao. 


Length of head and rostrum E 
Length of head without rostrum 096 
Length of rostrum об 
Head production 024 
Height of head 066 
Width of head 102 
Length of fore tibia өл? 
Hend indo. 100 
Hend-rostrum index 045 
Head production index 025 
Leg elongation index 015 

Remarks.—The single collection of this very distinct species 


was taken by Taylor on the Cotabato coast, Mindanao, Nothing 
is known of its biology. 
If. NASUTITERMES DALINTAUACER3IS (Ores). Test te. 19. 

Butermes (Eutermes) batntetatcensis Окил, 1917, 1920, 


Alate.— Unknown. 
Soldier (fig. 19, а to c) .—Head smoky yellow; rostrum darker, 

light yellow-brown; tergites pale yellow, very lightly chitinized. 
Head and rostrum shaped as in 

fig. 19, а and b, rostrum long and р o Y 
lender, rostra! hump long, conspic- Js "A 

uous; constriction some distance 2 ^ 

behind antenna. Mandible (fig. 19. Е 

€) with long apical portion. Head 55 

covered with very minute whitish a 4 

hairs and scattered spinelike hairs j лю, Marutiermte ruiunduzap. nov, 

of two sizes, wide a Мы in d 
Antenne of twelve segments, "Hine ver e eft meats 

nearly three-fourths as long as head with rostrum; segments И 

and IIT shortest, subequal. 
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Measurements in millimeters, und indices, of a typical soldier of Nasuti- 
termes Balintauacensia (Oshima), from collection 117, from Taytay. 
Rizal Province, Jaze) 


Length of head and rostrum э 
Length of head without rostrum 078 
Length of rostrum m 
Head production 027 
Height of head 058 
Width of head 078 
Length of fore tibia 0:06 
Head index 100 
Head-rosteum index 0.09 
Mead production index 035 
Leg elongation index 085 


Variation —Despite some variation in head width and color, 
the soldiers of the eight collections at hand are very similar. 
The head index ranges from 0.93 to 1.00 and the head-rostrum 
index from 0.60 te 0.70. 

Systematic position.—This species can be readily distinguished 
from other known Philippine species with awl-shaped rostra by 
ihe very weak constriction of the head (fig. 19, a) and the long 
free portion of the mundible (fig. 19, c). It approaches the 
species of the constrictoides group, but differs in the very slight 
notüre of the constriction. 

Distribution and viology—The eight 
collections are all from central Luzon: 
Rizal, Laguna, amd Bataan Provinces. 
Three are from Mount Mariveles at an 
altitude of 1,000 to 5,000 feet, one from 
Mount Maquiting: (2,000 feet), one trom 
Limay, Bataan, and one from Paete, La- 
guma (autotype). Oshima described the 
ia) from Balintawac. 


ум QM Samira balin 


"satia Вт жале 
foe e dual wer В Rizal. 
wow, I vers left It has been encountered most commonly 


on mountain slopes, which indicates its 
ciation with the original forest. Nothing is known of iis 
biology save that one colony was found by the senior author, 
attacking the roots of a Hevea rubber tree in the grounds of the 
School of Forestry, near Los Baños, Laguna. The weakenod 
troe was blown down, thus exposing the termites, 


ASUTIFROIES TAYLORI se. nev. Test Ar. s0. 
Alate (fg. 20, a).—Dorsal surface dark smoky brown, ventral 
surface light brown; head dark brown, postclypeus and labrum 
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pale brown; antenne brown; pronotum dark brown; mesono- 
tum deep ivory brown; tergites very dark smoky brown; ster- 
nites light. brown, centrally pale; wing membrane dusky brown; 
а transparent strip extending from wing scale to posterior third 
of wing, radius sector deep brown throughout; costal margin 
brown, subcostal stripe slightly narrower and lighter than radius 
sector. 

Head small, width through eyes 1.32 mm; shaped as in fig. 
20, a. 

Fontanel gleaming white, conspicuous, narrowly lenticular, 
at least аз long as ocellus. Ocolius elliptical, long diameter not 
quite twice short diameter; long diameter abont half diameter 
of eye; separated from eye by about long diameter of ocellus. 

Eye small, projecting; separated from lower margin of hend 
by about one-third its own diameter, from upper margin of head 
by more than one-half its diameter, and from posterior margin 
by more than its awn diameter. 


Measurements in millimeters of a typical ntate of Newutéteriacs taylori ap. 
nov, from the type eolteatiow, No, 1765, from Cotnbato, Mindanen, 


Length over oli 13.06 
Length of forewing: 1104 
Uh of forewing. 294 
Length of heut 151 
Length of head capsule 105 
Width of head capsula ies 
Width of head with eyes їз 
Length of pronotum 069 
idth of pronotum ч? 
Diameter of eye 036 
Long diameter of aveltus 024 
Short diameter of осо 02 
Distance of ocellus from eye 009 


Soldier (fig. 20, b to f).—Head light smoky yellow-brown, 
lighter behind; rostrum red, dark at base; lergites brown, heavily 
chitinized. 

Head and rostrum shaped as in fig. 20, b to e; rostrum long, 
rostral hump conspicuous; constriction distinct ; a sparse growth 
of slender whitish hairs on head. 

Antenna of twelve or thirteen segments, when thirteen seg- 
ments, И and IV shortest, IIE twice as long as 1V, 
Measurements dx millimotera, aud indicts, of а typical діс of Малин. 

termes taylari ap. ver, from caltection 1738, from Cotabato, Mindanno, 
Length of bead with rostrum 1 
Lenath of head without rostrum 226 
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Langth of rostrum о 
Hend production ox 
Height of hend as 
Wath of had E 
Length of fore tla E 
Head index 0.95 
Head-rostrum index 069 
Hed production index би 
Log elongation iex D^ 
" ^ Remarks,—The two collections 
P | 2 of this species were taken by Tay- 
D MAE dor, one on Tatayan Island, off 


& the Cotabato coast of Mindanao, 
, and the other near Caldera, Cota- 
hato. One taken im carly April 
contained numerous fully pig- 
mented alates. 
5 Superfi the soldiers of 

this species are close to those of 
N. casteneus (Oshima), but differ 
in having larger heads und rela- 
tively shorter rostra, the rostral 
index boing less than 0.70, while 
that of №. cestanens is more than 
0.75, ‘The pronotum also is less 
heavily chitinized in N. taylori. 
Differences will be scen in the 
mandibles (figs. 20, f, aud 21, c), 
eim ттге иа 4, but these may lose significance 


Meis of eder in berat view: f, tt when tho varietal range is belter 
smite эс voler piste 


сэ. NASUTITERMES CASTANEUS (Olmo). Text f. H- 
Ewtermes (Eutermes) сеанска Ознама, 1920. 

Alate— Unknown. 

Soldier (fig. 21, a to «).—Hend smoky brownish yellow; ros- 
trum slightly darker at base, reddish distally; tergites brownish 
yellow, well pigmented. 

Head and rostrum shaped as in fig. 21, а aud b. A few slender 
whitish hairs on bead; rostral hump prominent and long, à 
sharply depressed saddle at its base; rostrum long and slender. 

Antenne of twelve or thirteen segments; when thirteen seg- 
ments, IJ and IV shortest, ТИ twice as long as IV. 
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Measurements in millimeters, and indicee, of two paratype soldiers of № 
gutitcrmes castamene (Oshima), from collection 1501, from Сайа 
ana. 


Length of head and rostrum 186 10 
Length of head without rostrum 088 бю 
Length of rostrum 065 оё 
Head production оз? 027 
Height of hend oss 060 
Width of head oss oss 
Length of fore tihin оз ол 
Tead iudex 105 o97 
Head-rostrum index олт өт 
Head production index о озі 
Leg elongation index 052 094 


Remarks,—The autotype collection available through the 
Kindness of Doctor Oshima is from Calasi, Panay, and was col- 
lected by McGregor. The species may be distinguished from 
N. taylori sp. nov, described above, which it approaches in 
many ways, chiefly by the relatively longer rostrum and shorter 
head of the soldier in N. castaueus. 

21. NASUTITEMES MCGREGORI (Oshima). 

Futermes (Gevtonitermes) megregori Osuma, 1016, p. 36 (soldier, 
not imago), pl. 1, fig. 10, nec Eutermes (Ceylonitermes) »egrcgort 
Oshima, 1920 (see under №, panayensis Oshima). 

Alete—Unknown. See discussion below. 

Soldicr.— (Derived from Oshima's deseription and figure.) 
Head pale brown, rostrum darker; tergites pale yellowish white, 
lightly chitinized, 

Head elongated, pear-shaped, conspicuous constriction; 
dorsal profile nearly concave; rostrum slender, "conical" rela. 
tively long; head-rostram index under 0.78 (based on Oshima’s 
measurements), 

Аліспна of twelve segments: I to КУ subequal. 


AMeosurewenis in millimeters of a soldier of Nasutitermes stegregari 


(Oshima). 
Length of body 400 
Пепи of head with rostrum 136 
Length of head 930 
Width of head 053 
Width of pronotum 046 


Worker—“Basal portion of clypeus shorter than half the 
idth” 

Remarks —This species was deseribed by Oshima in 1916 on 
the basis of material collected by McGregor in Laguna Province, 
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Luzon. He aseribes to it а dealate, whieh he docs not figure 
but of which he says, "pronotum considerably broader than 
heag” and “anterior wing stumps covering anterior half of the 
posterior,” characters which indicate that he was dealing with 
a species of the Rbinotermitide, probably Schedorkinotermes sp. 

‘The soldier that he illustrates belongs to the constrictoides 
group but differs strikingly in the long rostrum. 

In 1920 he reported a collection taken by McGregor in Anti- 
que Province, Panay, as belonging to this species. Examination 
of individuals from this colony sent to the Bureau of Science 
and to the senior author as autotypes of N. meyregari shows 
them to belong to his N. panayensis, 

Oshima placed this species in the subgenus Ceylonitermes. 
It must be admitted that there is a similarity in shape of head 
., between the soldier of N. megregori and 
Су that of Butermes (Ceylovitermes) esche- 
richi Holmgren (1911). The soldier of 
N. mepregori lacks the elongated antenna 
and legs, which characterize the soldier 
in Ceylonitermes d, of more impor- 
tance, Oshima in his description of the 
worker states, "basal portion of the ely- 
peus shorter than half the width,” while 
Holmyren pluces Ceylouitermes im the 
group of subgenera the workers of which 
have a postelypeus about as long as half its width (“Clypeobasole 
der Arbeiter stets ctwa so lang wie seine halbe Breite”), In the 
description of E. (C.) escherichi he says: "Clypeus gross, auf- 
getrieben, so lang wie scine halbe Breite." We have, therefore, 
placed the species in the subgenus Nasutitermes sen. str. 
Rutermes sen, str. Holmgren). 

т, NASUTITRRNES CONSTRICTICERS jp. awe, Text Ме. 22 

Alate—Unknown, 

Soldier (fig. 22, « to c). —Head smoky brown; rostrum dark, 
distally pale reddish; tergites brown, well chitinized. 

Head and rostrum shaped as in fig. 22, а and b. Head ox 
panded and greatly produced behind; head constricted some 
distance behind the antenna; rostrum relatively short, dorsal 
profile in lateral view concave, rostral hump wanting or only 
faintly suggested. 

Mandibles (fig. 22, c) with straight or concave sides and a 
long, sharp, free portion in line with the side. 
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Antennte of thirteen segments, somewhat clongated, slightly 
longer than length of head with rostrum; segments II and 1V 
shortest, subequal; segment IH elongated, at least as long as 
elongated distal segments. 


Measurements in itdimeters, and indices, of three soldi 
constrieticeps sp. now, from the typo collection, 
longa, Mindanzo, 


rs of Nasutitermen 
7153, from Zam- 


Lengen of hest ond retrum. 


еза production index 
Leprlonaation inde Е Е 


Remarks.—This very distinct species is based on a single 
collection taken by Taylor in the Caldera Bay Mountains, Zam- 
bounga Province, Mindanao. Nothing is known of its biology. 

The dark, very markedly constricted head (fig. 22, a), swollen 
behind, and the dark, strongly chitinized tergites serve to dis- 
tinguish this species from N. buswanga sp. nov. and №. brevi- 
coriis sp. nov. 
№. NASUTTFERMES DUSUANCAE ap. мт. Text dg в. 

Alte — Unknown. 

Soldier (fij. 23, а to с) —Head orange-yellow ; rostrum red- 
dish orange; tergites dull yellow, weakly chitinized. 

Head and rostrum shaped as in lig. 23, а and b; dorsal profile 
deeply concave; rostrum somewhat uplifted; constriction not so 
deep аз in N. coustricticeps; anteroventral corners flaring (f 
23, а). Mandible (бш. 28, c) broad, with oblique sides; free 
apical portion spinclike, much shorter than in N. brevicornis 
Sp. nov. and much longer than in Subulitermes marivcles sp. 
nov. 

Antenna of thirteen segments, somewhat clongated, about 
sixefifths as long as head with rostrum; segment IJ shortest, II 
longest, lV and V subequal, 
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easements ts обед end indies, of a писи soldier of они 
а bum to tres fram fhe type collection, No. 125 from 


Busuanga Inland. 


Length of hend and rostrum 1 
Length of head without rostrum 10i 
Length of rostrum 948 
Mead production ex 
Height of hend 57 
Width of head авт 
Length of fore tibia 088 
Head index ова 
Head-rostrum index 046 
Head production index оз 
Leg elongation index оза 


Remarks.—The single collection on 
which this species js based was taken by 
Taylor under coconut déhris at Coron 
on Buswanga Isund, of the Calamianes 
group, between Mindoro and the northern 
end of Palawan. Nothing is known of 
its biology. 

This spccios ed from 
nearly related species by the widely far- 
ing anteroventral corners of the head 
capsule (fig. 23, «), the oblique sides of 
its mandible (fig. 23, с), and other char- 
acters. 


26 NASUNTERMES BREVICORNTS ор 
E» 


Alate. — Unknown. 

Soldier (jig. 24, a to «).—Head and rostrum orange-brown ; 
tergitcs light smoky brown, well chitinized. 

Head and rostrum shaped as in fig. 24, а to d; head pear- 
shaped, strongly narrowed in front, anteroventral corners Паг- 
ing; head elevated and greatly produced behind, depressed in 
front; rostrum short, uplifted; dorsal profile generally concave, 
but sinuous due to the low rostral hump. Mandible (бя. 24, 
€) with straight lateral side and usually long froe portion, 

Antenna of thirteen segments, somewhat elongated, five- 
fourths as long as head with rostrum; segment Ш longest, IT 
and TV smallest, subequal. 
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Measurements in millimeters, and indices, of a typical soldier of Nauti 
termes brevicarnis sp. nov., from the type collection, No. 1187, from 
Cotabato, Mindanao. 


Length of hend and rostrum 14 
Length of head without rostrum 095 
Length of rostrum 046 
Head production оло. 
Height of hoad 962 
Width ef head 090 
Length of fore tibia [^ 
Heud index 0.92 
Head-rostrum index 946 
Hoad production index 040 


Leg elongation index 036 

Remarks. Two collections of this species were taken by 
‘Taylor in Cotabato Province, Mindanao, Nothing is known of 
its biology. 

The relatively very short rostrum, giving а head index of less 
than 0.50, and the very long apical portion of the mandible (fig. 
24, c) distinguish this species. Variation in width of head is 
brought out in fig. 24, c and b, and in shape of head in lateral 
view in fig. 24, с and 4. 

Genus SUBULITEHMES Holmgren 
25. SUBULITERSES MALIVEURE ap. төз. Test Ne: 25. 

Alute (fiy. 25, ©) — Пед very dark black-brown, postelypeus 
light brown, kbrum very pale; antenne brown; pronotum 
rusty brown; mesonotum centrally ivory 
brown; tergites dark brown; siernites 
pale yellow-brown, laterally smoky 
brown; wing membrane pale brown, veins 


brown, radius sector continuous with j” \ 

dark brown stripe of same width, sub- 

costal stripe brownish yellow, about as E 

wide as radius sector, separaled from — 7 & Z 

brown stripe by an irregular clear line; > ) 
s sector aud № 


Head small; width through eyes 132 зк кетик ЫШ 


тт; head shaped as in fig. 25, а Sicha ices Ble mani 
Fontanel (йд. 25, а) broad, abruptly У 

flaring anteriorly, terminating in two sharp lateral points; 

nearly twice long as occllus. 
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Ocellus cireular, diameter about one-third diameter of eye: 
separated from eye by about one and one-half times diameter of 
ocelius, 

Eye small separated from lowor margin of head by about 
one-fourth its diameter, from upper margin of head by more 
than one-balf its diameter, and from posterior margin by mare 
than its own diameter. 

‘Antenna of fourteen or fifteen segments; Ш smallest, very 
short and narrow; 1 and IV subequat; distal segments some- 
what elongated. 

Pronotum longer than half its breadth, anterolateral corners 
broadly rounded; sides converging posteriorly, rounding slightly 
into nearly straight, medially slightly concave, posterior border, 


Measurements in millimeters of a typical alate of 
from the type collection, No, 664, from Monnt Mariveles, Ba. 


ubaditer mes mariveles 


sp. nov 

taan Province, Luson. 
Length over ali m 
Length of forewing 1320 
Width of forewing 236 
Length of Head 1.54 
Length of head capsule 100 
Width of head enpsulo 087 
Width of hoad with eves 125 
Length of pronotum ол! 
Width of pronotum 1.07 
Diameter of eye 934 
Long diameter of cellus 015 
Short diameter of eccltus КИ 
Distanco of ocelius from суе ott 


Soldier (fig. 23, b 10 d).—Head light smoky brown: rostrum 
dark smoky brown, with faintly reddish tip; tergites very pale 
yellow-brown, very slightly chitinized. 

Head and rostrum shaped as in fig. 25, b and c, dorsal profile 
sinuous, rostral hump distinct, low and long, set off by grooves 
from somewhat swollen posterior portion of head and anteriorly 
from somewhat straight ventral margin of the head. Head with 
sparse growth of short whitish hairs, 

Mandible (fig, 25, d) long and narrow, with very small free 
portion and auteriorly projecting molar region, 

Antenne of twelve segments, not elongated, slightly shorter 
than length of head with rostrum; segments II and ПІ shortest, 
subequal. E 
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Measurements in milfimoters, and indices, of а typical soldier of Subuli- 


termes marivclos sp. nov, from the Гуро collection, Mo. d, from 

Moune Mariveles, Batuan Province, Luxor 
Length of head amd rostrum 145 
Tenth of head without rostrum per 
Length of rostrum o5 
Head production 030 
Height of head 9.07 
Width of hend оз 
телке of tibia 05 
Tead index 05 
Head-roserum index бз 
Head production index m 
Log elongation index озо 


Remarks.—The three collections are all from the slopes of 
Mount Mariveles at 1,000 and 1,500 fect altitude, collected by 
MeGregor and Light, June 21, 1921, 
at which time mature alates were 
found in one colony. Nothing is 
known of the biology. 

‘The soldier of this species is easily 
distinguished from the other Philip- 
pine species with long pear-shaped 
heads, short rostra, and 2 more or 
less distinct constriction behind the 
antennæ by the inconspicuous nature _ _ 9 - 
of the constriction, the lack of elon- TY 
gation of the antenne, the short <È 2g 
antennal segment IH, and the ves- re zi шысын brecicornis ee 
tigial nature of the apical portion ee 
of the mandible, x 

The vestigia! nature of the man- 
dibles, together with the Гас that the postelypens of the worker 
is about one-half us.long as wide, seems to necessitate placing 
this species in the genus Subulitermes pending a more careful 
investigation of the groups of nasute termites. 


м. SUBULITERMES MISUAKENSIS wp. nor. Ten ве 

Alate (ig. 26, «).— Generally dark brown; head very dark 
brown, postelypeus and labrum pale yellow-brown; antenna: 
brown; pronotum rusty brown; mesonotum ivory brown; ter- 
gites dark brown; sternites brown, centrally palo; wing mem- 
brane dusky brown, vadius sector deep brown, costal margin 
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brown, subcostal stripe barely visible; cubitus and median sep- 
arated by a narrow clear area extending from wing scale to 


central point of wing. К 
Head small; width through eyes 1.02 mm; head shaped as in 


fig. 26, а 


Fontanel narrow, club-shaped, 
widest posteriorly; about two- 
thirds as long as oceltus. 

Occllus nearly cireular, slightly 
less than one-third diameter of 
eye; separated from eye by diam- 
cter of ocellus or somewhat more. 

Eye small, separated from the 
lower margin of head by about 
one-fourth its own diameter, from 
upper margin of head by about 
one-third its own diameter, and 
from posterior margin by about 
its own diameter. 

Antemne of thirteen segments, 
ПІ typically shortest. 

Tronotum long, sides converg- 
ing strongly posteriorly to curve 
nto strongly hilobed posterior 
margin. 


folder rol view: 4 КП mandaste 
SE widien. 


Медвен in millimeters of a typicat alate of Subutitermes mindanem 
ais ap, nov, from the type collection, No. 1154, from Cotahato, Mins 


danao. 
Length over all ET 
Width of forewing 202 
Length of hend rm 
Lenath of head capsule 082 
Widih of hend сарае 057 
Width of head with oyes lo: 
Length of pronotum p 
Width of pronotum ost 
Diameter of vye 0.285 
Long diameter of ocellis оло 
Short diameter of ocetlus ооз 
Distance af ахои from eye p 


? je (fg. 26, b to d) — Неза light smoky yellow; rostrum 
ark (reddish) over entire length; tergites ра) у, 
ОН НЫ Sites pale yellow, very 


юз Light and Wilson: Philippine Nasute Termites БЫЛ 


Head and rostrum shaped as in fig. 26, b and c, hend broad 
posteriorly, converging anteriorly, without lateral constriction; 
Profile of head convex due to anterior depression and weak ros- 
tral bump; rostrum short, awi-sheped; an inconspieuous bump 
on either side of head near base of rostrum; mandible (fig. 26, 
4) extremely reduced, apical portion obsolete and that side of 
mandible reduced, 

Antenne of eleven segments, about two-thirds as long as 
head with rostrum, 


Measurements in millimeters, and indices, of a soldier of Subulitermes min- 
dawensis ap. nova from collcetion 1144, Cotabato Province, Mindaneo, 
Length of head and rostrum 
Length of head without rostrum 
Length of rostrum 
Head production. 
Height of head 
Width of head 
Length of fore tibia 
Tend depression 
Head index 
TTead-rostram index 
Head production index 
Lez eloxation index 
Hend height index 
Head depression index 


Remerks.—There are three col- 
Jections of this speeles, all made by 
Taylor at different localities in Co. 
tabato Province, Mindanao, in April, 
1923. Two of these contain nume- 
rous alates. Nothing is known of 


is readily distin- 
guished from all other species known 
to us by the vestigial mandible of 
the soldier, which not only laeks & 
free portion, but which has the an- 
terolateral region of the mandible ri 26. Бачите mindenensis зә 
reduced. This, with the long swol- 
len postclypeus of the worker, places 
the species in Sbwlitermes. With- 
out dissection the soldier somewhat 
resembles that of N. balintauaeeusis (Oshima), from which it 
may be distinguished by the depressed head with convex lateral 
profile as well as by the shorter rostrum. 


Att танге of olden 
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її, Nasutitermes simulans sp. nov.i а and b, honds of tso soldiors 
from the same colony, in dorsal view, to show range of variation; 
v and d, heads of two soldiers from the same colony, in lateral 
view, to show range of variation; c and /, left mandibles of 
soldiers, | 

32. Nasutitermes lazus ар. nov, soldier; a, heal in dorsal view; b, 
head im Jatera] view; c and d, left mandibles, 

18. Nasutitermes panayensis (Oshima); a, head of alate in dors 
view; b to d, heads nf soldiors in dorsal view {b from an auto- 
type from Culasi, Panay; c from a specimen from Tibino, Para: 
Jaboled by Oshima "Cexlenitermcs Megregar®? from which, of 
course, it differs very widely; d from am abnormal soldier with 
thick: rostrum, taken in Negros); e, heal of typical soldier in 
tateral view; /. head of abnormal soldier (samo as d) in Isteral 

w; g ta j, left mandibles of soldiers ( from ubnormal sole 
dier d and f). 

14. Nasutitermes meridianus sp. nov.; a, hend of alate in dorsal view; 
$ to d, heads of soldiers in dorsat view, to show range im size 
and proportions, all from Palawan; c, head of soldier in luterat 
views f to à left mandibles of soldiers to show variation. 

16. Nasutitermea oshimai sp. nov., soldier; a, hend in dorsal views b, 
head in lateral view; c, left mandible. 

16. Nanutitermce chapmani sp. nev.; o, hend of alate im dorsal views 
b, head of soldier in dorsal view; c, head of soldier in lateral 
viows d, left mandibte of soldier. 

37. Namtitermes parvus sp. nov, soldier; а, head in dorsal view; b, 
head in Tateral view; e, left mandibte 

18. Nasutitermes rotundus sp. nov, soldier; a, head in dorsal view: 

6, bead in lateral view; е, left mandible. 

1. Nasutitermen balintauaccusis (Oshima), soldier; а, hend in dorsal 

view; b, head in lateral view; c, left mandible. 

Nasutitermes taylor? sp. nov.; а, hend of alate in dorsal view; b 
and d, Wende of soldicts in dorsat views c and с, heads of soldiers 
in Interal view; f, le(t mandible of soldier. 

21. Nosuritermes castancus (Oshima), soldier; e, head in dorsal views 

b, bead in lateral view; с, left mandible, 
awtibermes constricticeps sp. mov, soldier; а, head in dorsal 
views b, head in lateral view; с, left mandible, 

28, Nasutitermes buwang sp. pov, soldier; a, head in dorsal view; 
b, head in lateral view; е, left mandible, 

24, Nasutitermes brevicornis wp. пот. soldiers; m and b, heada in 
dorsal view; е and d, heads in lateral view; c, left mandible, 

25. Sibutitermes mariveter sn. nov.: a, head of alate in dorsal view: 
È, head of soldier in dorsal view; c, head of soldier in lateral 

view; d, left mandible of soldier. 

Subwlitermes mindancnsis sp. nov.; а, head of alate in dorsal 
views b, head ef soldier in dorsal view; c, head of soldier in 
lateral views d, loft mandible of sotdlor. 
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Acknowledgment of all books received by the Philippine Jour- 
nal of Science will be made in this column, from which a selection 
will be made for review. 


RECEIVED 


any 1, o30 


Ameriean зову for testing materials, Intex to А. Б. Т. М. standards 
and tentative stanennds, Phitndelpbir, Pa, Tho Society. 1926. 109 pp 

Hunrano, G. E. Eastern éndusteialintion and itr effect an the west with 
special reference to Grout Britain лам. Japan- London, Oxford univ, 
press, 1925. xdi +395 pp, tables Price, 97 

MacEacurew, Matcotw T, Hospital organization and management. Chi 
саро, Physicians record co, 1925. xxiv + 944 pp. front, plates tables, 
diagre, forms. Price, $7.50. 

Маудако Bontas, Р. Curso general de matemáticas aplicadas a tu fisica, 
а la química y a las ciencias naturales explicado ea la facultad do 
ciencias de Madrid. Madrid, C. Rermejo, 1936, 

SINHA, BASANTI CHARAN, Acidosis and tho dictetie troatment of disenses. 
Caleutta, The Swasthya Sangha, 1915. 

STONIEY, JAMES. Star und teloseopes, N. Y. and London, Harper, 19: 
Эй + S19 pp, front, ills, plates, Price, $ 


JUNE 1, 1980 


American society for testing materials. Report of committee B-6 on dio- 
gast metals and alloys. Phitadelphin, Pa, 1025. 46 рр, tables, diagrs, 
Price, $0.18, 

Bostow, Omran W. A bibliography on the cutting of metals, Ге IL Ann 
Arbor, Michigan, Edward brothers, 1935, 209 pp. tables, Pricu, $2.30. 

Camercct, ARGYLL ond E. P. Poutrox, Oxygen and carhon dioxide 
therapy. London, Oxford university peces, 1924. ху 4 179 pp, illus, 
plates, tables, dingzs. 

Hau, Sir Danttu, [and others]. ‘The frustration of science. London, 
Allen & Unwin, 1925. 144 pp, Price, $1. 

Infections of the urinary tract, London, H. K. Lewis 

5. x + 250 pp. Price, $2.75. 

метис, Отто, Басе differences. N. Y. amd Londen, Harper, 1985, 
it +307 pp, tables. Price, $2.50, 

Мох, JL. Who shalt survive? A new approach ta the problem of 
human interrelations. Washington, D. С, Nervous and mental dise 
ease publishing ca, 1995. xvi + 437 pp, illus, Gages, Price, $i. 

PAULIAN, D. Tumeses do Venesphale; contributions a letudo anatomo- 
clinique des tumeros intraeramiennes et du repërage ventriculaire. 
Paris, Masson ct cie, 1825. i 213 pp, illus, Price, 9125. 

mn bai 
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Бсшилт, Тикоротк W. Vanishing farm markets and our world trode 
Boston, М. Y., 1935. 41 pp. dinge. Priee, $0.50. 

Srernexson, TrowAS. Incompntibitity in proseriptions and how to as 
it with a dictionary of incompatibilitfes. 4th ei, rev. and enl. Xi 
burgh, The Prescriber offices, 1995. vii + 62 pm. Price, $2. 


REVIEWS: 


Men, Money and Molecules. By Willams Haynes. Doubleday, Doran & 
Ca, New York, 1936, 186 рр. Price, $1.50. 


"This book gives a very interesting and popular account of 
the development of the American chemical industry. 

The average person scarcely realizes the magnitude of this in- 
dustry, for the value of chemicals produced annually in the 
United States is greater than the combined annual production of 
Germany, England, France, Itaiy, Japan, and Russ 

‘The United States has abundant supplies of raw materials, and 
there are now in operation the most complicated modern types 
of chemical enterprises, such as the manufacture of dyes, fixed 
nitrogen, medicinal compounds, and numerous other products. 

The Work! War awakened the public to the importance of 
chemicals. The spread of chemical processes through most in. 
dustries has brought the manufacture of chemicals from an in- 
conspicuous and wholly auxiliary position to a pivotal place as 
the supplier of materials that have become prime necessities of 
all manufacturing. 

All sorts of raw materials are likely to be appraised upon the 
hasis of their chemical constituents as the chemicatization of 
industries proceeds. 

This is, indeed, a very interesting and instructive little book 
that should be widely read. It also contains an American chem- 
ical chronology beginning with the production of wood tar and 
potash in Virginia in 1608.—A, P. W. 

Labar Pneumonia and Serum ТЕсгару. By F, T. Lord and Roderick Hot- 
fron, The Commonwealth Fund, New York, 1930. 91 pp. Price, 81. 

This is a handbook of well-establishea pactericlogical and im- 
munological principles as applicd to the diagnosis and treatment 
of lobar рлептопа in Massachusetis. The authors’ experience 
in the succossfui application of antipneurococeus serum therapy 
in the state since 1931 prompts them to advocate its wider use in 
general medical practice. For this purpose the rapid typing and 
early administration of the type-specific antipnewmecaccus se- 
rum is essential. The dosage and the technic of administration 
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of the serum are given in detail. As in all serotheraps, proper 
selection of patients suitable for serum treatment through per- 
sonal inquiry and sensitivity teste is emphasized as a precaution 
against troublesome and possibly fatal ailergic reactions. 

Tn the authors’ experience timely and proper administration of 
the antiserum treatment results in marked improvement within 
eight to twenty-four hours after the initial injection, particularly 
in type I, Cyanosis und dyspnoea are relieved, the temperature 
drops, and the patient becomes clearer mentally. The course of 
the acute symptoms is shortened and made milder. Bacteria 
mia is prevented or, if prosent, is readily checked. The mortal- 
ity rate is reduced from 25 to 11.1 per cont in type ! infections 
and from 41 to 27.2 per cont in type IL. The high fatality 
rate in bacterixmic cases ix also considerably lowered. 

Since, at present, effective serum therapy in pneumonia іх 
confined to type I and H infections (the causative agents 
about 60 per cent of lobar pneumonia cases in temperate cli- 
mates) this method of treatment is of little value in the 
ippines, where the offending organism in 80 per cent of 
pneumonia patients is of the heterogenous type ТҮ. W. V. 
Hospital Organization and Management, By M. Т. Muckschern. Phy- 

sieians? Record Ca, Chicago, 1035, 944 pp, illus. Price, $7.50. 

Although Doctor MacKachorn's qualifications by training and 
experience in hospital organization and management are not 
known, after a careful perusal of his book he reveals himself 
to us as one possessing a rich background, For the first time 
we have the advantage of having for our guidance a vast array 
of facts on all phases of hospital organization and management 
thoroughly and clearly presented in a single volume. Hereto- 
fore, we have had texts covering only some phases of hospital 
organization mud management superficially discussed and of 
vory limited scope. 

Of special interest in this book is the broad discussion of the 
principles of organization with the corresponding charts which 
should appeai not only to hospital directors, superintendents, 
doctors, nurses, and other types of personnel, but even to the 
patients and the public, because of the vividness with which they 
picture the proper relationship that should exist between the per- 
sons that manage the hospital and those that they are supposed 
to serve. This together with the chapter on hospital ethics will 
remove many of the mistaken conceptions of responsibility and 
authority held by many hospital workers. 
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Two special features thal will be found of great help by hos- 
pital personnel or would-be hospital organizers and administra- 
tors are the lists of the needed equipment, supplies, and mate- 
rials for each hospital department, and the suggested diagram 
of certain services. There is no gainsaying the fact that we 
have experienced much waste of money and effort with the con- 
sequent ineffectiveness and inefficiency in organizing and adminis- 
tering hospitals without guidance coming from experience based 
upon keen analytic investigation, such as shown in Doctor Mac- 
Eachern's book. 

Doctor MaeEachern lays emphasis on many modern phases 
of hospital organization and administration heretofore untouched. 
His work is exhaustive, from the early history to the twentieth 
century hospital, and covers such topies as the need for survey, 
women’s auxiliary, the admitting department and it psychology, 
and the out-patient department, ‘The medical social service, 
ethies, and public education are needed innovations in a progres 
sive hospital, which receive as yet very negligible attention in 
the Philippines. These departments should be considered es- 
sential and integral parts of the hospital and should receive as 
much attention us other parts if the hospital is to keep pace 
with progressive medicine and advancing efvilization—A. P. V. 


Pre-Medieat Care, Comp. & ed. by E. C. Buchler, Noble and Noble, New 
‘York, 1983. 300 pp. Price, $2, 


‘The book presents an exhaustive analysis of the pros and 
cons of slate medicine, It is a series of articles which try to 
justify state medicine and, ‘at the same time, present the dis- 
advantages of the system. In places where health insurance has 
been established, the result of this system is very encouraging. 
On the other hand, the dark side of pre-medical care, as prac- 
ticed, is the pauperization of the medical profession. 

‘The point stressed in the book is the inability of the people 
to pay for adequate, proficient medical service, Hence, by group 
practice, the results of medical researches that have been found 
through years of individual effort among the members of the 
medical profession will find practical application to sufTering 
humanity, Against it is the fact that, with socialized medicine, 
the free choice of physicians is entirely eliminated. On the 
Whole, the book is a complete, practical presentation of socialized 
medicine, presenting both the advantages and the disadvantages 
of the system and calling attention to the point that the people 
are becoming Jess and less able to spend directly for efficient 


LI Books 525 


medical service, including hospitalization, dentistry, and nursing 
care. 

The book is worth white reading, because it is not a passionate 
ples for one system or another. It gives the reader an oppor- 
tunity to weigh the facts presented with an open mind.—A, V. 
Tho Physiotoxy of Demestie Animals. By Н. H. Dukes. Comstock Pub- 

lishing Co, Ithaca, New York, 30 rev. ed, 1916. 643 pp, Wl. Price, 
E 

For years there bas been а great need for an up-to-date Eng- 
lish textbook on veterinary pbysiology, and the appearance of 
Professor Dukes's book is most gratifying. 

The book deals with the physiology of all domestic animals, 
including fowls, giving valuable data and results of the latest 
seientifie researches and investigations. It is backed by the au- 
thor's experience and observations of more than a decade as a 
teacher and zealous researcher, The subject matter is divided 
into eleven parts of forty chaplers, The introductory chapter, 
Written by Prof. E. A. Hewitt, of Iowa State College, treats of 
the physicochemical basis of various phenomena involved in body 
functions, The succeeding chapters deat with the functional 
characteristics of the blood and lymph, the various systems of. 
organs and tissues, and metabolism, The last part, which gives 
the physiology of reproduction, bas been contributed by Prof. 
G. W. Момо, of Washington State Veterinary College. The 
tliscussions of the physiology of the digestive tract, the endocrine 
glands, and the reproductive organs are especially interesting and 
practical. 

The book is profusely illustrated. It also abounds in citations 
of authorities in the field of physiology. The comprehensive 
lists of references at the end of each patt afford the interested 
student a load into a more detailed survey of tho literature on 
а given topic, The subject matter is so arranged that for pur- 
poses of class-room instruction assignment could start with any 
one of the eleven parts, without danger of materially impairing 
the value of the text. 

While the book deals in large measure with the theoretical 
expositions of the iundamental Jaws of the functions of the 
different tissues and organs of the animal body, much atien- 
tion is also devoted to the practical or applied aspects of the 
subject matter deait with. Throughout the hook the author 
and his collaborators have expressed their thoughts clearly and 
concisely, making it easy for the student to grasp the facts 
presented. The hook will be found very useful not only by the 
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veterinary student and practitioner for whom it has been written 

primarily, but also by the student of animal husbandry, animal 

nutrition, and comparative physiology —A. C. G. 

‘The World Agricultura! Situation in 1922-1924, International Institute 
of Agriculture, Rome. 502 pp. Pico, $2.50 

A periodical publication of the International Institute of Agri 
culture, the 500-page book presents an extensive survey of the 
general trends of the present economic situation in world agri- 
culture and of the agricultural policies and conditions in different 
countries, Statistical tables on production, exports, imports, and 
index numbers of prices of various products are widely distrib- 
uted in the book with their corresponding annotations and сх. 
planations. 

The first part of the economic commentary deals with the uni- 
versal conditions and problems in agriculture—nationst planning 
and world economy, movements of prices, notes on market con- 
ditions, and coórdimation of the various forms of economic ac- 
tivities with the aim in view of achieving economie balance and 
prosperity. Mention is made of the interventions undertaken 
by the governments of different countries in behalf of agricul- 
tural adjustment, prominent among which are the Italian Cor- 
porations Law of 1934, the Five Year Plan of Soviet Russia, and 
the Agricultural Adjustment Act of the Roosevelt administra- 
tion. The principal commercial products of the world are dis- 
cussed comparatively with the preceding years in regard to 
acreage, production, yield per hectare, and movement of prices 
represented in the form of index numbers based on the average 
prices of 1927, 

The second part of the volume is a detailed study of the con- 
ditions and policies in thirty important agricultural countries 
from Australia to the United States. Under each country are 
two separate chapters dealing with government measures of farm 
relief and with the economic conditions of agriculture, Empha- 
sis is laid on the various steps made by the government of each 
country on behalf of the farmer and on the fluctuations in pro- 
duetion and prices and their effects on the general agricultural 
Situation.—L. Ma, G. 

‘Tumours de I'Encephale. Contributions 4 PEtude Anatomoeli ique des Tu- 
mours Intra-cranieines ot du Repérage Vontrietlaire. Pur D. Paulian, 
Masson ct Cie, Paris, 1935. 213 pp. Price, $1.25. 

Approximately the first third of this monograph is devoted to 
an up-to-date account of brain tumors, with partieulur reference 


Lx] Books 527 


to their elassification, deseription, and diagnosis, and with a 
detailed description of the different technies etploved in ventri- 
Culography and the interpretation of the vontriculographic pic- 
tures. The chapter on ventriculography is quite fully presented. 
The author adopts the classification of brain tumors most gen- 
erally followed to-day—that is, one based on embryology. The 
remaining part of the work is devoted to a clinical and ana- 
study of the forty-six cases of brain tuners 
whieh the author had scen in his own service during the last ten 
are. Thirty-six of the cases were primary tumors of the 
glioma group, and the rest were either metastatic cancers prin- 
eipally, or tukerculomas of the cerebrum and cerebellum. The 
text is illustrated with 189 euts, chiefly microscapie sections of 
the author's personal cases, Curiously enough, there were as 
many male ax female patients. The author finds a wide va- 
tiation in the symptomatology of brain tumors, and foresees a 
remaking of our conceptions of the physiology of the brain and 
of tho nerve centers, not only with respect to the better-known 
brain areas, but with respect to its supposedly silent arens. 

Unfortunately, most of the author's patients presented sach 
an advanced condition as to preclude successful intervention in 
all but а smalt number of them. The failure of the interventions 
has more than convinced tho author as to the great need of early 
diagnosis and of operating at the opportune time; that is, during 
Vheure ehirugicale, 

Tt would have added to the value of the monograph if the au- 
thor һай discussed each case as presented; also it would have 
facilitated identification if the illustrations were cited paren- 
thetieally in the text or labeled with the respective case numbers. 

In the preface Dr. Clavis Vincent emphasizes the fact that 
in the diagnosis of brain tumors it is not so much a question of 
‘reat knowledge of neurology as of method in examination that 
counts; further, that jt does no good to wait long for the result 
of therapeutic tests in suspected cerebral gummas since these 
ave rare; less than 2 per cent by American statistics and less 
than 1 per cent by French statisties С, В, 

Infections of the Urinary Tract, Ry T. E. Hammond. IL K. Le 
Co, Lu, London, 1935. 230 pp. Price, $2.25. 

This monograph, many of whose chapters have already ap- 
peared in the Clinical Journal and in the Lancet, treats only of 
gonorrhea, coli infections, and staphylococcal discases of the 
senito-urinary tract, but is otherwise well presented and bal- 


а 
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anced, In the chapter on frequency of micturition, one is told 
that women pass urine less often than men, mot because their 
bladders are larger, but because, owing to the absence of facil- 
ities, they aceustom themselves to retention for long periods. In 
the chapter on the diagnosis of bacterial disease of the urinary 
tract is given much sound, common-sense advice as to how prop- 
erly to secure urine specimens for examination, a simple enough 
thing, it would seem, but rarely attended to scrupulously. One 
learns with interest that in the author's practice 80 per cent of 
urinary infections in both sexes are due to Bacillus coli. Quoting 

Harrison, the author says that once catheterization was started 

for the enlarged prostrate the average duration of life was 

four years, death taking place from infection of the kidney 

He speaks of "marriage-bed" pyelitis, although the health of 

most women improves after marriage. To him it scems that 

natural immunity to the gonococeus undoubtedly does exist. Ile 
believes that at present gonorrhea is treated more efficiently than 
before the war, but this is duo to diffusion of knowledge rather 
than to any advance in treatment. One is rather surprised to 
read that many students qualified without having a case treated 
or without having heard а lecture. The author lays emphasis on 
the bearing of the constitution upon gonorrhoea, and upon that 
of disease upon the course of gonorrhen. Age, he believes, docs 
produce some variation in the lesion that Is produced by the sta- 

Phylococeus, and he gives illustrations in support of his con- 

tention. ‘The chapter on staphylococcal disease is particularly 

iluminating. 

Unusual to a book of this kind are three appendices, one of 
which is on the bearing of the constitution upon bacterial dis- 
case, and the others on the practice of medicine, which make very 
interesting and illuminating reading, particularly the latter, from 
the standpoint of present medical education. In the first appen- 
dix the author elaborates on the theory of hypersthenic and 
hyposthenic types of constitution, at the same time giving a 
summary account of the theories which this thing that passes as 
constitution or something has undergone at different periods in 
the history of medicine С. R. 

Sex Habits, а Vital Factor in Well-Being. By A. Buschke and F. Jacob- 
soln. "Tr. from the German by.Eüen nd Cedar Paul. Emerson 
Books, lac, New York, 1938, 204 pp. illus. Price, $2.50. 

, This is the English translation of the work originally written 

in German by Drs. Abraham Buschke and Friedrich Jacobsohn. 
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Doctor Buschke is a specialist in urology and dermatology, and 

he and his colleague, Doctor Jacobsohn, have distinguished them- 

selves by their writings on sexual hygiene and venereal disease. 

‘The present work speaks of the interest both have taken ia the 

importance of healthful sex living. 

The book js one of the sanest written on the subject. Sex 
functions and sex problems are discussed clearly and without 
hias. Ву limiting themselves to factual knowledge alone, the 
authors have succeeded in amassing concise information which 
meets tbe needs of parents, ministers, legislators, jurists, social 
workers, and others who deal with sex problems. 

‘The anatomical and scientific descriptions alone are enough 
justification for the existence of this book. These with the chap- 
ters on puberty and sex impulses will serve as clear guides to 
parents in handling the many problems they have to face. The 
discussions ow sex abnormalities also will give better under- 
standing of conditions generally vague to the pubiic, including. 
some medical practitioners 0. D. М. 

The American Farmer and the Export Market. By A. A. Dowell and 0. 
E. Jouness. Tho University of Minnesota Preas, Minneapolis, 1934. 
209 pp. Price, $2. 

By getting down to the facts aud presenting them as they are, 
the authors bring together all the factors affecting the Amer- 
ican farmers and the distribution of their products into am in- 
terpretalive discussion uncolored by speculative theories and 
open to intelligent consideration. The book covers a range 
of vital subjects from the present agricultural conditions to the 
problems of international trade with illustrations and maps 
scattered here and there calculated to give the reader a more 
comprehensive grasp of the topics dealth with. 

‘The opening chapters deal with the fundamental characteris- 
ties of the present American agricultural resources and the dif- 
ferent improvements introduced in the way of increasing the 
output of the farm. Crop production is analyzed from the sland- 
point of acreage devoted to crops and in its relation to topog- 
raphy, climate, und other factors thal affect agricultural 
production in different localities. Dairying and animal produc- 
tion are similarly treated. Thus, tho reader is furnished with 
sufficient background for the later chapters that touch on over- 
production and distribution. The trends of production, exports, 
Population, and consumption and their interrelations are point- 
ed out. The cityward movement of populations is discussed to 
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illustrate its bearing on the present agricultura] conditions of the 
United States. With the decline of the per capita consumption 
of food the question arises : 15 underconsumption instead of over- 
production, as is now popularly believed, the real core of the 
problem? The authors attempt to give a broad answer by dis- 
playing (he outstanding faets from every angle, without, however, 
pinning too much hope on inercased consumption, 

After discussing the effects of modern methods of agriculture 
ои labor replacement and surplus production, the authors turn to 
the possibility of shifting from export to import products with 
the aim in view of adjusting agriculture to a basis of solf-suffi 
ciency, Jn this connection a suggestion has been advanced to 
restrict importation of coconut oils, which principally comes 
from the Philippines, in order to give way to domestic butter 
production. But then, the authors remark wittingly, to eliminate 
coconut oil is to eliminate oleomargarine, soap, and other cil 
products manufactured in the United States, Such elimination, 
the authors contend, would hardly be in the domestic favor. 
Limitation of sugar importation from the Philippines was once 
suggested by some Americans as a method of increasing domestic 
production of the product. Again, the authors believe, such 
action would hardly provide additional protection to domestic 
producers, 

The next chapters are concerned with the question of the 
practicability of self-sufficiency in regard to agricultural pro- 
duction and with the position of the American farmer in the 
world production of wheat, corn, and cotton and the possibilities 
attendant thereto. In the course of the discussion of the pro- 
tection of farm products, attention is turned towards the 
subject of governmental policies in international trade. Men- 
tion is made of the marked interest all countries have shown 
cc the World War in trade policies, balance of trade, and 
international trade coöperation. The closing chapters cover 
the most important recent developments in economic national- 
ism in America, prominent among which are the Agricultural 
Adjustment Act and the National Recovery Act which have 
largely been responsible in arousing national consciousness and 
public opinion anent economic problems, whose manifold ques- 
tions and complexities remain to be solved—L. Ma. C. 


Vanishing Farm Markets and Ovr World Trade, By T. W. Schulte. 
(Wortd affairs yumpblets, No. 11.) World Peace Foundation, Boston 
and Now York, 1935. 4i pp. Pricc, $0.80. 
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"This book is everything that its title implies and gives a vivid 
picture of the gradual disappearance of the farm markets as of- 
fected by the present world trade of the United States. 

The rise of the American tariff makes it difieult to sell for- 
cign goods with a profit in the United States. By thus reducing 
the purchasing power of other nations, this policy limits their 
capacity to absorb the United States surplus farm produels, 
which they heretofore demanded. The author believes that if 
this situation continues grave adjustments are necessary for 
American agriculture. Neither the correction of its reciprocal 
tariff nor the operation of the Agricultural Adjustment Act or a 
similar act, which renders only а temporary improvement of 
farm produets, is sufficient to meet the problem. The author 
suggests a more literal foreign-trade policy as the best solution 
in order to facilitate а more normal cost and price level of 
agricultural products. The other method jg the curtailment of 
Production, but this will involve the shifting from one crop to 
another, which is quite difficult to achieve. The well-presented 
charts enhance the usefulness of the book.—F. G. G. 

Criteria of Capacity for Independence, Dy W. IL Ritsher, American 
University of Beirut Publications of the Faculty of Arts and Sciences, 
Social Science Series No. R Syrian Orphanage Press, Jertsulem, 
19M. 152 pp. Price, $. 

This painstaking study deals with the movements for in- 
dependence in Iraq, the Philippines, and India. It describes 
the eriteria for the independence of the three countries, one of 
which (Iraq) is already independent, and another {the Philip- 
pine Islands) is in its ten-year transition period for complete 
independence. The fate of British India in its movement for 
independence is still uncertain. 

Professor Ritsher discusses the standards necessary for the 
recognition of new states or for admission into the League of 
Nations, with special emphasis upon the criteria of the capacity 
of Iraq in fulfilling the requirements sot forth by the Perma- 
nent Mandates Commission in conncetion with her application 
for membership in the League. 

The author considers as the first essential requirement for 
independence the maintenance of a stable government supported 
by (a) an administration capable of maintaining the regular 
operation of essential government services; (b) capacity to 
maintain the territorial integtity and political independence; 
{с} the maintenance of public order and security throughout 
ihe whole territory; (d) adequate financia! resources to provide 
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regularly for normal government requirements; (c) laws and a 
judicial organization which will afford equal and regular justice 
to ай; and (7) а united public opinion supporting the demand 
for independent status. The existence of a clear intention to 
fulfil the international responsibilities and obligations, Including 
(«) effective protection of minorities; (b) protection of the 
rights and properties of foreigners; (c) religious freedom; (d) 
obligations to assume public debts of the former administra- 
tion; (0) the recognition of rights legally acquired under the 
former administration, is the second fundamental criterion, ac- 
cording to the author, that has met with general approval. 

As always happens, there has been a divergence of opinion 
between the mother country and the territory aspiring for in- 
dependence. The author explains that this can be removed by 
the establishment of an objective and quantitative method to 
determine the amount of uccomplishments by the natives in self- 
government, With the adoption of such a measuring rod, there 
would not be much quarrel as to the fitness of the subject coun- 
tries for independence. The author forgets that due to the 
complex forces surrounding a colonial acquisition, it is Шегу 
impossible to set up fixed criteria of the capacity of a subject 
people for independence. He admits, nevertheless, that the In- 
dians, the Filipinos, and the Traquis have the right to base their 
claims for independence on the principle of self-detormination 
and the inalienable right of peoples to govern themselves and 
administer their own affairs.—F. M. 
incompatibility in Prescriptions and Haw te Avoid It. By ‘Thomas Ste- 

phenson, dth cd rev. and enl. The Prescriber Officer, Edinburge, 
1936, 62 pp. Price, $2. 

This is the fourth edition of the work which originally ap- 
peared as a series of articles in the Prescriber, collected and 
first published as a 32-page pamphlet in 1915. It is intended 
to provide a more or less complete guide to prescribing, by 
treating the general principles of incompatibility and giving an 
alphabetical list of drugs with their doses, solubilities, and 
incompatibilities. The book, therefore, includes valuable facts 
about the latter which should prove of value in prescription writ- 
img. Obviously, however, not only physicians would welcome this 
book, but pharmacists expecially would find it of great assistance 
in dispensing,—B. М. 
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